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Abstract 


Problem/Condition: Substantial improvement in annual influenza vaccination of recommended groups is needed to reduce 
the health effects of influenza and reach Healthy People 2020 targets. No single data source provides season-specific estimates of 
influenza vaccination coverage and related information on place of influenza vaccination and concerns related to influenza and 
influenza vaccination. 


Reporting Period: 2007-08 through 2011-12 influenza seasons. 


Description of Systems: CDC uses multiple data sources to obtain estimates of vaccination coverage and related data that 
can guide program and policy decisions to improve coverage. These data sources include the National Health Interview Survey 
(NHIS), the Behavioral Risk Factor Surveillance System (BRFSS), the National Flu Survey (NFS), the National Immunization 
Survey (NIS), the Immunization Information Systems (IIS) eight sentinel sites, Internet panel surveys of health-care personnel 
and pregnant women, and the Pregnancy Risk Assessment and Monitoring System (PRAMS). 


Results: National influenza vaccination coverage among children aged 6 months—17 years increased from 31.1% during 2007-08 
to 56.7% during the 2011-12 influenza season as measured by NHIS. Vaccination coverage among children aged 6 months—17 
years varied by state as measured by NIS. Changes from season to season differed as measured by NIS and NHIS. According to 
IIS sentinel site data, full vaccination (having either one or two seasonal influenza vaccinations, as recommended by the Advisory 
Committee on Immunization Practices for each influenza season, based on the child’s influenza vaccination history) with up 


to two recommended doses for the 2011-12 season was 27.1% among children aged 6 months-8 years and was 44.3% for the 
youngest children (aged 6-23 months). 


Influenza vaccination coverage among adults aged 218 years increased from 33.0% during 2007-08 to 38.3% during the 2011-12 
influenza season as measured by NHIS. Vaccination coverage by age group for the 2011-12 season as measured by BRFSS was 
<5 percentage points different from NHIS estimates, whereas NFS estimates were 6-8 percentage points higher than BRFSS 
estimates. Vaccination coverage among persons aged 218 years varied by state as measured by BRFSS. For adults aged 218 years, 
a doctor's office was the most common place for receipt of influenza vaccination (38.4%, BRFSS; 32.5%, NFS) followed by 
a pharmacy (20.1%, BRFSS; 19.7%, NFS). Overall, 66.9% of health-care personnel (HCP) reported having been vaccinated 
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during the 201 1-12 season, as measured by an Internet panel survey of HCP, compared with 62.4%, as estimated through NHIS. 
Vaccination coverage among pregnant women was 47.0%, as measured by an Internet panel survey of women pregnant during 
the influenza season, and 43.0%, as measured by BRFSS during the 2011-12 influenza season. Overall, as measured by NFS, 
86.8% of adults aged 218 years rated the influenza vaccine as very or somewhat effective, and 46.5% of adults aged 218 years 
believed their risk for getting sick with influenza if unvaccinated was high or somewhat high. 


Interpretation: During the 2011-12 season, influenza vaccination coverage varied by state, age group, and selected populations 
(e.g., HCP and pregnant women), with coverage estimates well below the Healthy People 2020 goal of 70% for children aged 6 
months-17 years, 70% for adults aged 218 years, and 90% for HCP. 


Public Health Actions: Continued efforts are needed to encourage health-care providers to offer influenza vaccination and to 
promote public health education efforts among various populations to improve vaccination coverage. Ongoing surveillance to 
obtain coverage estimates and information regarding other issues related to influenza vaccination (e.g., knowledge, attitudes, and 
beliefs) is needed to guide program and policy improvements to reduce morbidity and mortality associated with influenza by 
increasing vaccination rates. Ongoing comparisons of telephone and Internet panel surveys with in-person surveys such as NHIS 
are needed for appropriate interpretation of data and resulting public health actions. Examination of results from all data sources is 
necessary to fully assess the various components of influenza vaccination coverage among different populations in the United States. 


Introduction 


Seasonal influenza is associated with substantial morbidity 
and mortality in the United States (J—5). Rates for serious 
illness and death are higher among adults aged 265 years, 
children aged <2 years, pregnant women, and persons of any 
age who have medical conditions that place them at increased 
risk for influenza complications (/). The economic impact of 
influenza illness is substantial (/,2,6,7). One national study 
estimated the annual economic cost of seasonal influenza in 
the United States to be $87.1 billion, including $10.4 billion 
in direct medical costs (7). The estimated economic impact of 
an influenza pandemic is $71.3-$166.5 billion (8). 

Annual influenza vaccinations are the most effective 
method for preventing influenza and its complications. In 
addition, influenza vaccinations are cost-effective (6,9-19). 
Since the 2010-11 influenza season, the Advisory Committee 
on Immunization Practices (ACIP) has recommended that 
persons aged 26 months receive annual vaccinations with 
the most up-to-date influenza strains predicted on the basis 
of viral surveillance data (2). Before 2010, only persons aged 
250 years, pregnant women, persons aged 18-49 years with 
medical conditions that place them at high risk for influenza 
complications, health-care personnel (HCP), and children aged 
6 months-17 years were recommended for annual vaccination 
(1,2,20). Healthy People 2020 objectives and targets have 
been established to highlight the need for increased influenza 
vaccination coverage for all persons aged 26 months (2/). 

Influenza vaccinations for HCP are important to reduce 
transmission of influenza in health-care settings and reduce 
the risk for influenza outbreaks and deaths among patients in 
nursing homes (22,23). Since 1984, ACIP has recommended 
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an annual influenza vaccination for HCP (/,2,22,24). 
Pregnant women and their infants are at increased risk for 
serious influenza-related complications, including premature 
labor, premature birth, low birthweight for gestational 
age, hospitalization, and maternal and fetal death (25-29). 
Vaccination of mothers with influenza vaccine can decrease the 
risk for influenza-related illness in mothers and decrease the 
risk for influenza illness and influenza-related hospitalization 
among infants aged <6 months (27-29). Recommendations for 
influenza vaccination of pregnant women have changed over 
time (30-33). In 2004, ACIP recommended that all women 
who are or will be pregnant during an influenza season should 
be vaccinated, regardless of trimester (33). 

Previous studies have shown that vaccination coverage 
has been suboptimal (/,34-46). Ongoing surveillance of 
influenza vaccination is neded to determine vaccination 
coverage levels during each season, trends in coverage by 
season, and populations with lagging coverage by geographic 
region, socioeconomic status, health-care access and use, 
and influenza risk status. Information on type of place the 
influenza vaccination was received and knowledge, attitudes, 
and beliefs related to influenza and influenza vaccination 
help identify barriers to and facilitators of vaccination. This 
information allows vaccination programs to identify those who 
need vaccination and better identify and support vaccination 
services. This information is used to monitor progress 
toward national Healthy People 2020 objectives for influenza 
vaccination (2/), provide datas to assess the safety of influenza 
vaccination (47—49), and model the level of influenza- 
associated morbidity and mortality, including morbidity and 
mortality prevented by influenza vaccination (50,5/). 
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Timely and season-specific estimates are needed to manage 
rapid influenza vaccination program planning. Estimates from 
one season need to be available in time to evaluate and plan 
for the next season. Timely within-season estimates are needed 
to check the progress of the seasonal vaccination campaign 
and encourage continued vaccination. Frequent, weekly, 
or monthly estimates are needed in urgent public health 
situations, such as during a season with a vaccine shortage 
(38,52) or an influenza pandemic (39-41/,53,54). During 
rapid or urgent public health responses, trade-offs might be 
made in validity to achieve timeliness (e.g., by using telephone 
or Internet panel surveys instead of in-person surveys that 
use an address-based sample frame). Some bias in estimating 
vaccination coverage levels might result; however, these data 
are still useful to vaccination programs for evaluating trends 
and identifying population subgroups with lower coverage 
(35-38). To evaluate vaccine safety or the impact of influenza 
vaccination, a higher degree of validity might be required 
because bias in coverage levels could lead to overestimation or 
underestimation of vaccine safety and impact. 

No single source can collect all the data needed to assess 
vaccination coverage, safety, and other factors, such as vaccine 
acceptance. The multiple demands for influenza vaccination 
assessment data have led to use of various data sources, reporting 
periods, and analytic methods to meet information needs. This 
can confuse those who use the surveillance information as 
they consider which estimates to use to meet their needs. The 
National Health Interview Survey (NHIS) provides national 
estimates used for monitoring Healthy People 2020 objectives 
but is less timely than other data sources (e.g., the Behavioral 
Risk Factor Surveillance System [BRFSS] and Internet panel 
surveys). NHIS has the most comprehensive set of ancillary 
information on health-care access, use, and insurance that can 
be used to assess factors associated with influenza vaccination. 


Vaccination Coverage (Population-Based 
Surveys or Systems) 


* National estimates of influenza vaccination coverage for 

persons aged 26 months: National Immunization Survey 

(NIS), NHIS, and BRFSS 

State-specific estimates of influenza vaccination coverage 

for persons aged 26 months: NIS and BRFSS 

¢ National estimates for within-season estimates and 
postseason estimates for children and adults and 
knowledge, attitudes, and beliefs regarding influenza 
vaccination among adults: National Flu Survey (NFS) 

* Estimates to assess full coverage (having either one or two 
seasonal influenza vaccinations, as recommended by ACIP 
for each influenza season, based on the child’s influenza 


vaccination history) with up to 2 influenza vaccination 
doses among children aged <9 years as recommended based 
on previous influenza vaccination history: sentinel 
Immunization Information Systems (IIS) 


Special Populations: Vaccination Coverage 
and Knowledge, Attitudes, and Beliefs 
(Internet Surveys, Telephone Surveys, and 
Population-Based Surveys) 


* State-level estimates for women who are pregnant during 
influenza season in selected states: Pregnancy Risk 
Assessment Monitoring System (PRAMS) 

National estimates of influenza vaccination coverage and 
knowledge, attitudes, and beliefs regarding influenza 
vaccination among HCP and pregnant women: Internet 
panel surveys 


Place of Vaccination (Population-Based 
Surveys) 


¢ Estimates of types of places children aged 6 months—17 
years received influenza vaccinations: NIS 
* Estimates of types of places adults aged 218 years received 
influenza vaccinations: BRFSS 
* Estimates of types of places children and adults received 
influenza vaccinations: NFS 
The findings in this report indicate that continued efforts are 
needed to encourage health-care providers to offer influenza 
vaccination and to promote public health education efforts 
among various populations to improve vaccination coverage. 
Health departments and other vaccination providers should 
increase access to vaccination at work and school locations, 
pharmacies and stores, and other nonmedical sites, and physicians 
and clinics should implement proven strategies for improving 
vaccination coverage (e.g., office-based protocols, including 
reminder/recall notification and standing orders). Ongoing 
surveillance to obtain coverage estimates and information 
regarding other issues related to influenza vaccination (e.g., 
knowledge, attitudes, and beliefs) is needed to guide program 
and policy improvements to reduce morbidity and mortality 
associated with influenza by increasing vaccination rates. 


Methods 


To describe current approaches for assessment of influenza 
vaccination coverage, attitudes toward influenza and 
vaccination, and place of vaccination, CDC summarized the 
data sources and analytic methods used. Uses of these data 
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are described by summarizing estimates from the 2011-12 
influenza season (and other seasons when data were available). 
Estimates across data sources are compared, and results are 
interpreted, taking into account strengths and limitations of 
estimates across data sources. Various surveys and surveillance 
systems were used to assess influenza vaccination during several 
influenza seasons (Table 1). 


Estimates of Season-Specific Influenza 
Vaccination Coverage 


Traditionally, estimates of influenza vaccination prevalence as 
measured by BRFSS and NHIS are calculated from interview 
data collected during the calendar year and measured the 
proportion of persons reporting influenza vaccination during 
the 12 months preceding the survey. Influenza vaccinations for 
a given season can start as early as July, although typically by the 
following February or March; however, they might continue 
into the following June (when influenza vaccines for the 
season usually expire). Therefore, annual estimates represent 
a weighted average of incomplete estimates for up to three 
influenza seasons. For example, using 2012 interview data with 
a recall period of the previous 12 months, a prevalence estimate 
of influenza vaccination during the previous 12 months would 
reflect only later vaccinations for the 2010-11 season, biased 
assessment of the 201 1-12 season, and only early vaccinations 
for the 2012-13 season. 

Other approaches, such as changing the time from calendar 
year to seasonal year, have been used to better estimate season- 
specific influenza vaccination coverage. These approaches 
included restricting estimates based on interviews conducted 
in the postvaccination period (e.g., March—June) and assessing 
influenza vaccinations during the previous 12 months or since 
the beginning of the vaccination period, based on self-report 
or parental report of month and year of most recent influenza 
vaccination. These approaches do not use all relevant data, 
decrease precision, and do not account for censoring of 
later season vaccinations. For example, a person interviewed 
in March might be vaccinated in April but be counted as 
unvaccinated for the influenza season. 

In this report, a nonparametric Kaplan-Meier survival 
analysis approach is used to estimate season-specific influenza 
vaccination coverage for surveys with ongoing data collection 
throughout the vaccination period. This approach uses 
interviews conducted during the vaccination period (typically 
August—June) to estimate the cumulative monthly proportion 
of persons in the population vaccinated by the end of each 
month during July—May, based on self-report or parental report 
of month and year of influenza vaccination. This method 
has been used by CDC for season-specific estimates starting 
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with the 2009-10 influenza season (39,41,53). Advantages of 
this approach include 1) using all relevant data to maximize 
precision; 2) using data collected during the vaccination 
period that likely has more accurate recall of vaccinations 
than interview data collected months after vaccination; 
3) providing monthly estimates useful for program planning 
and needed for evaluation of vaccine safety and vaccine impact 
on morbidity and mortality; and 4) providing more statistically 
stable estimates by week or month during an urgent public 
health response (e.g., vaccine shortage or influenza pandemic 
vaccination campaign) when ongoing within-season estimates 
are needed. 

Comparing estimates from BRFSS using the traditional 
calendar year data with previous 12-month vaccination 
period and season-specific Kaplan-Meier estimates, the 
difference in influenza vaccination coverage for adults aged 
218 years ([previous 12-month prevalence] — [season-specific 
prevalence]) was -0.2 percentage points for the 2007-08 
season, -1.4 percentage points for 2008-09, and 1.5 percentage 
points for 2009-10. Larger differences were observed when 
stratified by adult age group (Figure 1). For ease of analysis or 
when season-specific estimates are not needed, the calendar 
year data with previous 12-month vaccination period method 
has been used to calculate estimates; however, these estimates 
might differ from season-specific estimates and might lead to 
spurious conclusions about season-specific trends. 


Statistical Analyses 


Statistical software was used to calculate point estimates 
and 95% confidence intervals (Cls) for all data sources except 
IIS and the Internet panel surveys (55). The t test for linear 
trends was used for data sources with multiple seasons of 
data. Differences in estimates between the most recent two 
influenza seasons were assessed with a t test. All tests were 
two-tailed, with the significance level set at 0<0.05. Estimates 
were suppressed for sample sizes <30, and Cls with half-widths 
>10 were considered unreliable. Cls and tests of difference 
were not calculated for IIS and Internet panel surveys because 
these are not probability samples and statistical tests are not 
recommended for opt-in Internet panel samples based on 
self-selected participation rather than random probability 


samples (56). 


Data Sources 


National Health Interview Survey 


NHIS is a continuous, cross-sectional national household 
survey of the civilian, noninstitutionalized population in the 


United States that is conducted by CDC (38,57). In-person 


an 
Cc 
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TABLE 1. Characteristics of surveillance systems used to assess influenza vaccination coverage 


Surveillance system 


Internet panel 


surveys Internet panel 
(health-care surveys 
Characteristic NHIS BRFSS NIS NFS us personnel) (pregnant women) PRAMS 
Sample design Complex sampling Stratified Stratified Stratified Population-based Nonprobability Nonprobability Stratified random 
design involving random-digit- random-digit- random-digit- systems that sampling froman  samplingfroman sampling from 
stratification, dial sampling dial sampling dial sampling collect and Internet panel Internet panel state birth 
clustering, and consolidate certificate 
multistage vaccination data registries 
sampling from all providers 
in the state and 
local area 
Survey mode in-person Telephone Telephone Telephone Computerized Self-administered Self-administered Mailed survey with 
interview interview interview interview information online online telephone 
collection; no follow-up 
survey 
Survey years 2007-2012 2007-2012 2009-2012 2010-2012 2008-2012 2009-2012 2011-2012 2010-2011 
included in 
this report 
Influenza Vaccination National and National and Vaccination Influenza Vaccination Vaccination National and 
vaccination coverage among state-specific state-specific coverage and vaccination coverage; coverage among state-specific 
assessment children aged vaccination vaccination place of coverage andfull knowledge, pregnantwomen vaccination 
and 6 months-17 coverage and coverage and vaccination vaccination attitudes, and and reasons coverage among 
population years, adults aged _ place of place of among persons coverageamong behaviors related certain women pregnant women 
studied 218 years, and vaccination vaccination aged 26 months persons aged 6 to vaccination; do not receive during the 
health-care among adults among children and opinions months-18 years and reasons for vaccinations 2009-10 and 
personne! aged =18 years, and adolescents related to not receiving the 2010-11 
and vaccination 6 months- influenza vaccine vaccination influenza seasons 
could also be 17 years among adults among 
assessed among aged >18 years health-care 
pregnant women personnel 
Timing of Within past 12 Within past 12 During influenza During influenza During influenza During influenza During influenza During influenza 
influenza months (since months (since season season season season season season 
vaccination 2005, can 2008, can 
determine determine 
whether during whether during 
influenza season) influenza season) 
Geographic National National and state Nationaland state National State or local* National National State or local 
level 
Data collection Monthly Monthly Monthly Twice during Ongoing data Twice during Twice during Ongoing 
schedule influenza season collection ateach influenza season influenza season 
(November and IIS sentinel site, (November and (November and 
March) with data April) April) 
reported to CDC 
quarterly 
Timeliness of 8 months using Within 2 months 1 month 2 weeks 1 month 2 weeks 2 weeks Within 18 months 
reporting’ season-specific 
approach 
Typical 61% 54% 65% (landline), 31% NA 93% 94% 65% 
response or 25% (cellular 
completion telephone) 
rate" 
Approximate 6,000-10,000 per 300,000-400,000 Approximately 15,630 adultsand Approximately 2,500 per survey 1,500 per survey 300-1,500 per 
sample size season for perseason using 90,000perseason 3,548 children 2,500,000 per state/city 
children and September-May using using March 2012 season for 
14,000-26,000 for interviews September-May survey children aged 6 
adults using interviews months-8 years 
September—May 
interviews 


Abbreviations: BRFSS = Behavioral Risk Factor Surveillance System; lIS = Immunization Information Systems; NA = not applicable; NFS = National Flu Survey; NHIS = National Health Interview 
Survey; NIS = National Immunization Survey; PRAMS = Pregnancy Risk Assessment Monitoring Systems. 
* Selected regions of Arizona, Colorado, Michigan, Minnesota, Oregon, and Wisconsin; all of North Dakota and New York City. 
* Time (in weeks or months) from end of vaccination period assessed to availability of results. 
5 Some estimates are available in <1 week 


* Completion rate reported for Internet panel surveys, which is defined as the percentage of those who completed the survey among those who volunteered to participate and are eligible 
for the survey; response rates reported from NHIS, BRFSS, NIS, NFS, and PRAMS are comparable. Response rate for BRFSS is state median. 
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FIGURE 1. Influenza vaccination coverage among adults aged 218 years, by age group, 
season-specific vaccination, and vaccination in previous 12 months — Behavioral Risk 
Factor Surveillance System, United States, 2007-08 through 2011-12 influenza seasons* 


80 


procedure was used to estimate data from 
persons interviewed during September—June 
to estimate vaccinations received during 
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20 - 
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August—May. Vaccination month and year 
were imputed for 3%—5% of persons who did 
not report their month and year of vaccination. 
Information was imputed from donor pools 
matched for week of interview, age group, 
region of residence, and race/ethnicity. 


o 265 years 


Behavioral Risk Factor 


J 50-64 years Surveillance System 


BRFSS isa continuous, random, population- 
based telephone survey of noninstitutionalized 
adults aged 218 years in all 50 states and the 
District of Columbia (DC). Data are collected 
monthly by state health departments in 
collaboration with CDC. The objective of 
BRFSS is to collect uniform, state-specific 


18-49 years 


2007-08 2008-09 2009-10 2010-1 1 


Influenza season 


* Beginning in the 2011 BRFSS, surveys included both landline and cellular telephone households, and 
anew weighting method was used. The trend lines are discontinued from 2010-11 to 2011-12 influenza 


season to reflect this change. 


interviews are conducted throughout the year in a probability 
sample of households. NHIS data are compiled and released 
annually. The survey objective is to monitor the health of the 
nation and provide estimates of health indicators, health-care 
use and access, and health-related behaviors (38,57). 

Influenza vaccination status was assessed by asking a sample 
adult, or knowledgeable parent for a sample child, if the adult 
and the sample child had received an influenza vaccination 
during the previous 12 months and which month and year 
the vaccination was received. Persons were categorized as HCP 
if they were adults aged 218 years who currently volunteered 
or worked in a hospital, medical clinic, doctor's office, 
dentist’s office, nursing home, or other health-care facility, 
including those who provided part-time and unpaid work and 
professional nursing care in the home. NHIS data were used 
to assess vaccination among children aged 6 months—17 years, 
adults aged 218 years, and HCP. The data were not used to 
assess vaccination coverage among pregnant women because 
pregnancy status during the influenza vaccination season could 
not be determined. 

Influenza vaccination coverage was assessed by age group 
and race/ethnicity. To better estimate season-specific influenza 
vaccination coverage, the Kaplan-Meier survival analysis 
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2011-12 


data on self-reported preventive health 
practices and risk behaviors that are linked 
to preventable infectious diseases, chronic 
diseases, and injuries. Data are weighted by 
age, sex, and, in some areas, race/ethnicity, to 
reflect each area’s estimated adult population 
(58). Beginning in 2011, surveys included 
landline and cellular telephone households 
and used a new method for weighting (59). 

Influenza vaccination status was assessed by asking respondents 
whether they had received an influenza vaccine during the 
previous 12 months and which month and year the vaccination 
was received. Influenza vaccination was assessed by age group 
and race/ethnicity. BRFSS data were used to assess national and 
state-specific vaccination, place of vaccination among adults aged 
218 years, and coverage among pregnant women. 

Season-specific influenza vaccination coverage was estimated 
as described for NHIS. Estimates for the 2011-12 season 
were based on the landline and cellular telephone samples 
and new weighting methods. Therefore, BRFSS estimates for 
the 2011-12 season are not directly comparable to estimates 
from previous seasons. To provide more timely season-specific 
estimates, CDC produced interim monthly or quarterly 
weighted BRFSS data sets. 

Pregnancy status was assessed among women aged 18-44 
years by asking whether, to their knowledge, they were pregnant 
at the time of interview. To better approximate women who 
were pregnant during an influenza season, analyses were 
restricted to pregnant women interviewed during December— 
February of a given season; for example, for the 2011-2012 
season, analysis was restricted to respondents interviewed 


= 
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during December 2011—February 2012 (43). Vaccination 
month and year were imputed for 3.5%-—7.3% persons who did 
not report their month and year of vaccination. Information 
was imputed from donor pools matched for week of interview, 
age group, region of residence, and race/ethnicity. 


National Immunization Survey 


NIS is an ongoing, national, list-assisted, random-digit— 
dialed, dual-frame landline and cellular telephone survey of 
households with children aged 19-35 months or 13-17 years 
(NIS-Teen) at the time of interview. The NIS objective is to 
monitor vaccination coverage among children and teenagers in 
the United States. For children aged 6-18 months and 3-12 
years identified during screening households for NIS and 
NIS-Teen, an influenza vaccination module was added in fall 
of 2009. Data were weighted to represent the population of 
children in the United States (60,67). In October 2010, NIS 
began using a dual-frame telephone survey; before October 
2010, NIS used a landline telephone survey only. 

Influenza vaccination status was assessed by asking 
respondents aged 218 years if their child had received an 
influenza vaccination since July 1, and if so, in which month 
and year. Interviews during September—June were used for 
analyses and included influenza vaccinations received during 
August—May, with estimation based on the Kaplan-Meier 
survival analysis procedure. Influenza vaccination was assessed 
by age groups and race/ethnicity. NIS data were used to assess 
national and state-specific vaccination coverage and place of 
vaccination among children aged 6 months—17 years. NIS 
data collected for children aged 19-35 months and 13-17 
years were followed by a mail survey of all of the children’s 
vaccination providers (identified by the household respondent) 
to obtain vaccination histories, including influenza vaccination 
since birth. For the subset of children aged 6-23 months during 
the influenza season (62) in NIS for which adequate provider 
data were obtained, these provider data were used to determine 
full vaccination coverage based on the ACIP recommendation 
for children to receive either 1 or 2 doses based on their age 
and history of vaccination in previous influenza seasons (62). 


National Flu Survey 


NFS was conducted four times to rapidly assess influenza 
vaccination coverage in the United States: in November and 
March of the 2010-11 and 2011-12 influenza seasons. The 
November surveys provided early-season influenza vaccination 
estimates and intent to get vaccinated, and the March surveys 
provided late-season influenza vaccination estimates and 
detailed data regarding knowledge, attitudes, and beliefs. NFS 
was conducted using a list-assisted random-digit—dialed sample 
of landline and cellular telephones. Data were weighted to 


represent the population in the United States. Respondents 
were asked about current influenza season vaccination status, 
place of vaccination, and opinions related to influenza 
vaccination (63). 

Influenza vaccination was assessed by age group and race/ 
ethnicity. NFS data are used to assess vaccination coverage 
and place of vaccination among persons aged 26 months and 
knowledge, attitudes, and beliefs related to influenza vaccine 
among adults aged 218 years. This report includes results from 
the March 2011 and 2012 NFS. 


Immunization Information Systems Sentinel 
Site Project 


IIS is a confidential, computerized, population-based 
system that collects and consolidates vaccination data from 
participating vaccination providers. The objective is to provide 
a tool for clinical decision-making at the level of the health- 
care provider and data to help vaccination programs identify 
populations at high risk for vaccine-preventable diseases and 
target interventions and resources efficiently. IIS sentinel site 
results are not intended to be representative of or generalizable 
to vaccination practices in the United States; however, IIS 
contain timely, provider-verified data, and sentinel site data 
are complementary to other sources of influenza vaccination 
coverage, such as NIS. 

For the 2008-2012 IIS sentinel site project period, CDC 
awarded supplemental funds to eight IIS to enhance data 
quality at the sites and to analyze data routinely to monitor 
vaccination practices and coverage among persons aged <19 
years in the sentinel site geographic regions (46). Among these 
eight sentinel sites, six sites in Arizona, Colorado, Michigan, 
Minnesota, Oregon, and Wisconsin were subsets of the entire 
state; the other two sentinel sites were of the entire state of 
North Dakota and all of New York City, New York. 

For this report, IIS sentinel site data were used to examine 
the percentage of children aged 6 months-8 years who were 
fully vaccinated in each influenza season from the 2007-08 
through 2011-12 seasons. 


HCP Internet Panel Survey 


The HCP Internet panel survey was initiated as part of the 
influenza A(H1N1) pdm09 (pH1N 1) pandemic response. The 
objective is to provide rapid national influenza vaccination 
coverage and information on knowledge, attitudes, and beliefs 
related to vaccination and nonvaccination among HCP. For 
each influenza season, the survey is administered twice to 
different respondents: an early-season survey (conducted in 
November) and late-season survey (conducted in April). The 


sampling method has been described previously (42,64). 
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Influenza vaccination status was assessed by asking 
respondents if they had received an influenza vaccination since 
August. Influenza vaccination was assessed by occupation, 
work setting, availability of an employer vaccination policy, 
and major demographic variables. The Internet panel survey 
is used to assess vaccination coverage; knowledge, attitudes, 
and behaviors related to vaccination; and reasons for not 
receiving a vaccination. Samples were weighted based on each 
occupational group by age, sex, race/ethnicity, health-care 
setting, and census region to be more generalizable to the U.S. 


population of HCP (42). 


Internet Panel Survey of Pregnant Women 


The Internet panel survey of pregnant women has been 
conducted since the 2010-11 influenza season. The objective 
is to provide rapid national influenza vaccination coverage 
and information on knowledge, attitudes, and beliefs related 
to vaccination and nonvaccination among pregnant women. 
For each influenza season, the survey is administered twice 
to different respondents: an early-season survey (conducted 
in November) and late-season survey (conducted in April). 
Women aged 18-49 years who were pregnant at any time 
since August 1 of the given influenza season were recruited 
for participation; the sampling method has been described 
previously (43-45). 

Influenza vaccination status was assessed by asking respondents 
if they had received an influenza vaccination since August 1. 
Pregnancy status questions included whether respondents were 
currently pregnant or pregnant at any time since August 1. 
All respondents were asked if they had seen a doctor or other 
medical professional since August; those answering “yes” were 
asked if their doctor or another medical professional had 
recommended or offered them an influenza vaccination since 
August. This report includes results from the April 2011 and 
2012 surveys. Analysis of the April 2012 survey was restricted 
to women who reported that they were pregnant at any time 
from October 1, 2011, through January 31, 2012 (43,44). 
Influenza vaccination was assessed by stage of pregnancy, age, 
race/ethnicity, and health-care provider recommendation for 
and offer of vaccination. Samples were weighted to reflect the 
age, race/ethnicity, and geographic distribution of the total U.S. 
population of pregnant women (43,44). 


Pregnancy Risk Assessment Monitoring System 


PRAMS is an ongoing population-based survey. Data on 
a wide range of maternal behaviors and experiences before, 
during, and after pregnancy among women who recently 
delivered a live-born infant are used to monitor and improve 
the health of mothers and infants. PRAMS surveys are 
administered by 40 states and New York City, New York. The 
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surveys consist of monthly stratified random samples of 100- 
300 women per state/city with recent live-born infants sampled 
from the state birth certificate registries. The selected mothers 
are mailed a questionnaire 2—6 months after delivery, and those 
who do not respond by mail are contacted by telephone. The 
PRAMS sampling method has been described previously (65). 

PRAMS is used to assess national and state-specific 
vaccination coverage among pregnant women starting with 
the 2009-10 season. In this report, the analysis was restricted 
to women who had a live birth during September 2009—May 
2010 and September 2010—May 2011. Seasonal influenza 
vaccination status was determined by asking respondents 
if they received influenza vaccinations during the current 
influenza season. 


Results 


Influenza Vaccination (>1 Dose) Among 
Children Aged 6 Months-17 Years 


Overall Trends 


Influenza vaccination coverage among children aged 6 
months-17 years increased significantly from 31.1% in the 
2007-08 influenza season to 56.7% in the 2011-12 season 
as measured by NHIS (test for trend, p<0.05) (Figure 2). 
Coverage increased from the 2009-10 season to the 2010-11 
season but did not increase from the 2010-11 season to the 
2011-12 season as measured by NIS. Compared with the 
2010-11 season, a significant increase in coverage occurred 
during the 2011-12 season (NHIS, 9.8 percentage points; 
NFS, 9.3 percentage points). Vaccination coverage for the 
2011-12 season was highest based on NHIS data (56.7%) 
and NFS data (55.5%), with a lower estimate based on NIS 
data (51.5%) (Table 2). 


Age and Race/Ethnicity, 2011-12 
Influenza Season 


Vaccination coverage was highest among children aged 6-23 
months, with a range of 70.5% (NFS) to 77.1% (NHIS). 
Coverage decreased with age; the lowest coverage was found 
among children aged 13-17 years, with a range of 33.7% (NIS) 
to 43.4% (NHIS) (Table 2). 

Vaccination coverage during the 2011-12 season among 
non-Hispanic blacks for most age groups (6 months—17 years, 
5-12 years, and 13-17 years) and Hispanics in all age groups 
was significantly higher than among non-Hispanic whites as 
measured by NIS. Vaccination coverage among non-Hispanic 
blacks and Hispanics was similar compared with non-Hispanic 
whites as measured by NHIS (Table 2). As measured by NFS, 
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FIGURE 2. Influenza vaccination coverage among children aged 6 
months-17 years, by surveillance system — National Health 
Interview Survey, National Immunization Survey, and National Flu 
Survey, United States, 2007-08 through 2011-12 influenza seasons* 


70 


=< National Health Interview Survey 
60> National Immunization Survey 


*** National Flu Survey 


40- 


Vaccination coverage (%) 


20-4 
0 T T T T 
2007-08 2008-09 2009-10 2010-11 2011-12 


Influenza season 


* Vaccination status reported by parent for child. 


among children overall and for age groups <4 years, Hispanics 
had higher coverage than non-Hispanic whites. 


State Variations, 2011-12 Season 


Influenza vaccination coverage among children aged 6 
months—17 years for the 2011-12 season varied substantially 
by state. Vaccination coverage ranged from 38.8% in Alaska to 
73.8% in Rhode Island, with a median of 50.9% as measured 
by NIS (Figure 3). 


Full Influenza Vaccination with 1 or 2 
Recommended Doses Among Children Aged 
6 Months-8 Years 


As measured by IIS sentinel site data, full vaccination 
coverage among children aged 6 months-8 years increased 


season and decreased with increasing age (Figure 4). Among 
children aged 6-23 months, full vaccination coverage based on 
IIS sentinel site data was 35.9% for 2010-11 and 44.3% for 
2011-12 and was 36.0% for the 2010-11 season as measured 
by NIS (Table 3). 


Reported Place of Influenza Vaccination Among 
Children Aged 6 Months-17 Years 


For children aged 6 months-17 years, a doctor's office was 
the most common place for receipt of influenza vaccine (64.9%, 


NIS; 64.2%, NFS) with a clinic/health center or other medical 
place the next most common (18.3%, NIS; 18.9%, NFS) 
(Table 4). The percentage of vaccinations reported received at 
school (4.4%) was lower by two percentage points in 201 1-12 
compared with the 2010-11 season (NIS). A doctor's office 
was the most common place for receipt of influenza vaccine 
for children aged 6-23 months (73.6%, NIS; 71.7%, NFS), 
2-4 years (69.7%, NIS; 72.4%, NFS), 5—12 years (63.2%, NIS; 
64.1%, NFS), and 13-17 years (58.3%, NIS; 53.4%, NFS). 
The percentage of vaccinated children receiving vaccination 
at pharmacies or schools was higher among children aged 
5-17 years than among younger children (Table 4). 


Influenza Vaccination Coverage Among 
Adults Aged =18 Years 


Trends Overall and by Age Group 


Overall, influenza vaccination coverage among adults aged 
218 years increased from 33.0% in the 2007-08 season to 
38.3% in the 2011-12 season as measured by NHIS (test for 
trend, p<0.05) (Figure 5). As measured by BRFSS, coverage 
among adults aged 218 years was 37.2% in 2007-08 and 
38.8% in 2011-12. Compared with the 2010-11 season, a 
significant increase in coverage in the 2011-12 season occurred 
as measured by NFS data (4.4 percentage points), whereas a 
significant decrease occurred as measured by BRFSS data (1.7 
percentage points) (Table 5). 

Influenza vaccination coverage in 2011-12 increased with 
increasing age as measured by all three data sources (e.g., 
NHIS, ranging from 26.1% among adults aged 18-49 years, 
to 44.0% for adults aged 50-64 years, to 69.4% for adults aged 
265 years). Compared with the 2010-11 season, coverage in 
the 2011-12 season was about two percentage points lower for 
each of these age groups as measured by BRFSS and similar for 
each age group as measured by NHIS. As measured by NFS, 
coverage among adults 18-49 years increased 7.2 percentage 
points from 2010-11 to 2011-12. 

Vaccination coverage for the 201 1-12 season as measured by 
BRFSS was less than 5 percentage points different from NHIS 
estimates by age group (Table 5). NFS estimates by age group 
were 6-8 percentage points higher than BRFSS estimates. 


Race/Ethnicity, 2011-12 Influenza Season 


Vaccination coverage among non-Hispanic blacks and 
Hispanics was significantly lower than among non-Hispanic 
whites as measured by NHIS and BRFSS for most age groups 
(NHIS: 218 years, 18-64 years, and 265 years for non-Hispanic 
blacks, all age groups for Hispanics; BRFSS: all age groups for 
non-Hispanic blacks, all age groups for Hispanics except for 
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TABLE 2. Influenza vaccination coverage estimates among children aged 6 months-17 years, by surveillance system, age group, and race/ethnicity 
— National Health interview Survey, National Immunization Survey, and National Flu Survey, United States, 2011-12 influenza season 


Influenza vaccination coverage 


Change from White, Black, 
Total 2010-11 to 2011-12 non-Hispanic non-Hispanic Hispanic Other* 
Surveillance Sample influenza season 
system size(no.) % (95%Cl) (percentagepoints) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) 
NHISt 
Age group 
6months-17 yrs 6,506 56.7 (54.1-59.4) 9.88 54.3 (50.8-57.9) 53.1 (46.3-60.3) 59.5 (53.5-65.6) 66.1 (56.8-75.3)" 
6-23 months 434 77.1 (68.7-84.6) 5.1 78.0 (64.4-89.1) 68.7  (47.2-87.9) 76.4 (65.3-86.1) 84.8 (59.0-98.1) 
2-4 yrs 1,220 67.0 (61.2-72.7) 9.38 64.7 (56.3-73.0) 51.6 (39.3-65.3) 72.0 (62.7-80.7) 84.6 (68.0-95.4)! 
5-12 yrs 2,909 57.3 (53.4-61.4) 11.48 53.8 (48.3-59.4) 55.8  (46.7-65.4) 60.3 (51.1-69.8) 68.5 (58.0-78.5)" 
13-17 yrs 1,943 43.4 (39.4-47.5) 9.28 44.4 (38.7-50.6) 44.5 (33.2-57.7) 38.5 (31.4-46.5) 44.0 (30.8-59.8) 
NIS** 
Age group 
6 months-17 yrs 96,254 51.5 (50.5-52.5) 0.5 47.6 (46.6-48.6) 53.7 (50.8-56.6)" 59.5 (57.0-61.5)" 53.6 (50.8-56.4)" 
6-23 months 9,115 74.6 (72.1-77.1) 6.48 72.8 (69.4-76.2) 68.9 (62.5-75.3) 80.1 (75.3-84.9)! 77.6 (69.1-85.7) 
2-4 yrs 16,091 63.3 (61.0-65.6) 2.7 61.0 (58.3-63.7) 63.7 (56.9-70.5) 67.7 (60.9-72.8)" 64.8 (58.3-71.3) 
5-12 yrs 40,584 54.2 (52.8-55.6) -0.5 50.3 (48.8-51.8) 57.0 (52.4-61.6)" 61.6 (57.9-65.3)" 55.1 (51.0-59.2)! 
13-17 yrs 30,464 33.7 (32.1-35.3) -0.8 30.6 (28.9-32.3) 37.3 (32.9-41.4)" 40.8 (35.5-46.1)" 35.0 (30.3-39.7) 
NFSstt 
Age group 
6months-17 yrs 3,434 55.5 (52.7-58.4) 9,38 50.5 (46.7-54.3) 54.2 (45.9-62.2) 64.3 (57.9-70.3)" 68.3 (61.2-74.6)" 
6-23 months 271 70.5 (60.7-78.7) 12.7 59.1 (44.7-72.1)88§ — (77.8-94.0)" 77.2 (56.6-89.8)85 
2-4 yrs 542 64.7 (57.7-71.2) 2.1 60.6 (51.3-69.1) 443 (27.5-62.4)88 79.0 (63.4-89.1)"§5 75.5 (59.3-86.7)85 
5-12 yrs 1,439 57.7 (53.2-62.1) 10.8 53.2 (47.1-59.1) 598  (47.0-71.4)§8§ 62.2 (52.3-71.1) 73.0 (63.1-81.1)% 
13-17 yrs 1,182 42.9 (38.2-47.7) 10.8 39.4 (33.6-45.5) 46.6 (33.9-59.8)88 47.3 (35.6-59.3)88 52.2 (37.8-66.2)95 


Abbreviations: Cl = confidence interval; NFS = National Flu Survey; NHIS = National Health Interview Survey; NIS = National Immunization Survey. 
* Includes Asian, American Indian/Alaska Native, and multiple races. 


tT Coverage estimates are based on interviews conducted during September 2011-March 2012 and vaccinations received during August 201 1-February 2012. 
§ Significant at p<0.05 by t test for comparisons between the 2011-12 and 2010-11 influenza seasons. 
‘ Significant at p<0.05 by t test for comparisons between racial/ethnic groups, with non-Hispanic whites as the reference group. 


** Coverage estimates are based on interviews conducted during September 201 1-June 2012 and vaccinations reported by parents or guardians as received by the 
child during August 201 1—-May 2012. 


Tt Coverage estimates are based on interviews conducted in March 2012 and vaccinations received during the 2011-12 influenza season. 
58 Estimate might be unreliable because Cl half-width is >10. 
* Estimate suppressed because sample size is <30. 


265 years). Vaccination coverage among non-Hispanic blacks 
for all age groups and Hispanics for two age groups (218 years 
and 18-64 years) was significantly lower compared with non- 


Hispanic whites as measured by NFS (Table 5). 


vaccination at a doctor's office, at a workplace, or at a pharmacy 
was 30.1%, 28.0%, and 14.6% as measured by BRFSS and was 
27.4%, 17.2%, and 15.6% as measured by NFS, respectively. 
The most commons places for adults aged 50-64 years to report 
receiving a vaccination were at a doctor's office (38.2%, BRFSS; 
32.4%, NFS), at a workplace (20.3%, BRFSS; 19.6%, NFS), 
and ata pharmacy (18.8%, BRFSS; 17.9%, NFS). Among adults 
aged 265 years, the most common place was a doctor's office 
(49.1%, BRFSS; 41.4%, NFS); the second most common place 


State Variations, 2011-12 Influenza Season 


Influenza vaccination coverage among adults aged 218 
years varied substantially by state as measured by BRFSS. 
Vaccination coverage ranged from 28.3% in Nevada to 48.9% 


in South Dakota, with a median of 40.8% (Figure 6). 


Place of Influenza Vaccination Among Adults 
Aged Years 


Among adults aged 218 years for the 2011-12 season, a 
doctor's office was the most common place of vaccination 
reported in BRFSS (38.4%) and NFS (32.5%), followed by a 
pharmacy (20.1%, BRFSS; 19.7%, NFS) (Table 6). The third 
most common place was at a workplace (17.6%, BRFSS; 13.8%, 
NFS). Among vaccinated adults aged 18-49 years, reported 
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was a pharmacy (28.4%, BRFSS; 28.7%, NFS). 


Adult Knowledge and Attitudes Related to 
Influenza Vaccination, 2011-12 
Influenza Season 


Overall, as measured by NFS, 86.8% adults aged 218 years 
rated the influenza vaccine as very or somewhat effective, 
46.5% believed their risk for getting influenza if unvaccinated 
was high or somewhat high, 89.3% rated the influenza vaccine 
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FIGURE 3. Influenza vaccination coverage among children aged 
6 months-17 years — National Immunization Survey, United States, 
2011-12 influenza season 
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FIGURE 4. Full* influenza vaccination coverage among children aged 
6 months-8 years — National Immunization Survey and |mmunization 
Information System, United States, 2007-08 through 2011-12 
influenza seasons? 
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Abbreviations: IIS = Immunization Information Systems; NIS = National 

Immunization Survey. 

* Having either one or two seasonal influenza vaccinations, as recommended 
by the Advisory Committee for Immunization Practices for each influenza 
season, based on the child's influenza vaccination history. 

t Based on reported vaccination history. 


as very or somewhat safe, and 29.6% worried about getting 
the influenza illness from the influenza vaccination (Table 7). 

The percentages of adults aged 218 years who rated influenza 
vaccine as very or somewhat effective, believed their risk for 
getting ill with influenza if unvaccinated was high or somewhat 
high, and rated the influenza vaccine as very or somewhat safe 
were significantly higher among those who were vaccinated 
than among those who were unvaccinated. The percentage 
of adults aged 218 years who worried about getting influenza 


illness from the influenza vaccination was significantly lower 
among those who were vaccinated than among those who 
were unvaccinated. 

A total of 46.8% of adults correctly reported being in the 
groups recommended to receive an influenza vaccination; 
knowledge was higher among those who were vaccinated 
(66.4%) than among those who were not vaccinated (30.4%) 
(Table 7). Among adults, 72.8% had visited a physician during 
the influenza season; vaccinated adults were more likely to have 
visited a physician (82.9%) than those who were not vaccinated 
(64.4%). Among adults with a physician visit, 43.8% reported 
receiving a recommendation for an influenza vaccination at 
the visit; vaccinated adults were more likely to have received a 
recommendation (60.3%) than those who were not vaccinated 
(26.2%). Prevalence of the belief that influenza vaccine was 
very or somewhat effective, the risk for getting ill with influenza 
if unvaccinated was high or somewhat high, influenza vaccine 
was very or somewhat safe, and being very or somewhat worried 
that influenza vaccination can cause influenza illness varied by 
demographic characteristics. Influenza vaccination coverage 
was typically higher among adults with those beliefs compared 
with those without (except for the belief that vaccine caused 


influenza illness) (Table 8, Table 9, and Table 10). 


Influenza Vaccination Among HCP 


Overall, 66.9% of HCP reported having been vaccinated in 
the 2011-12 influenza season as measured by an Internet panel 
survey. Coverage was 62.4% in the 2011-12 season among 
HCP as measured by NHIS (Figure 7). Overall, influenza 
vaccination coverage among HCP increased significantly from 
47.6% in the 2007-08 season to 62.4% in the 2011-12 season 
as measured by NHIS (test for trend, p<0.05). Coverage among 
HCP did not substantially increase from 2009-10 through 
2011-12 as measured by the Internet panel surveys. 

As measured by Internet panel surveys, vaccination coverage 
in the 2011-12 season was 76.9% among HCP working 
in hospitals, 67.7% among those in physician offices, and 
52.4% among those in long-term care facilities (Table 11). 
By occupation, vaccination coverage was 85.6% among 
physicians, 81.5% among nurse practitioners and physician 
assistants, 77.9% among nurses, 64.8% among other clinical 
personnel, and 59.3% among nonclinical staff members. 
Coverage among HCP aged 265 years (74.7%) was higher than 
coverage for other age groups. Among racial/ethnic groups, 
coverage did not differ by more than 5 percentage points. 

As measured by Internet panel surveys, approximately 
44% of HCP reported that their employers had a vaccination 
policy requiring (21%) or recommending (23%) influenza 
vaccination. Vaccination coverage was higher among 
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TABLE 3. Influenza vaccination coverage among children aged 6 
months-8 years, by age group — National Immunization Survey and 
Immunization Information System sentinel sites, United States, 
2010-11 and 2011-12 influenza seasons 


Full 
Influenza influenza 
Sample vaccination vaccination 


Data size coverage* coveraget 
Season Age group source (no.) (%) (%) 
2010-11 6 months-8 yrs 2,072,327 (38.5) (22.7) 
6-23 months us 241,692 (57.6) (35.9) 
6-23 months 111,227 (48.3)** (36.0)** 
2-4 yrs lS 727,026 (40.9) (24.7) 
5-8 yrs WS 1,103,609 (32.0) (17.5) 
2011-12 6months-8 yrs us 2,000,094 (39.2) (27.1) 
6-23 months IIS 254,927 (60.7) (44.3) 
2-4 yrs WS 681,586 (41.4) (29.9) 
5-8 yrs iS 1,069,581 (33.2) (21.5) 


Abbreviations: Cl = confidence interval; IIS = Immunization Information Systems; 
NIS = National Immunization Survey. 

*>1 dose. 

tT Having either one or two seasonal influenza vaccinations, as recommended 
by the Advisory Committee on Immunization Practices for each influenza 
season, based on the child's influenza vaccination history. 

8 Estimates are averages across the sites; each site's coverage rate is calculated 
separately, and those coverage rates are averaged. Cls were not calculated 
because these are not probability samples. 

‘ Based on provider-reported flu vaccinations. 2011-12 NIS data are not available. 

** 95% Cl = 46.6-50.0. 
tt 95% Cl = 34.4-37.7. 


HCP whose employer had a vaccination policy (84.3%) 
compared with those whose employers did not (52.7%) 
(Table 11). Among HCP with an employer policy, vaccination 
coverage was 91.0% among physicians, 87.7% among nurse 
practitioners and physician assistants, 85.0% among other 
clinical personnel, 83.6% among nurses, and 83.2% among 
nonclinical personnel, which were higher than HCP without 
an employer policy (79.8% for physicians, 75.6% for nurse 
practitioners and physician assistants, 68.1% for nurses, 
52.7% for other clinical personnel, and 41.7% for nonclinical 
personnel). A higher percentage of facilities with an employer 
vaccination policy offered vaccination at no cost (63.2%) than 
did facilities without an employer's policy (36.8%) (Table 11). 

Vaccination coverage among HCP varied according to 
knowledge, attitudes, and beliefs by occupation and work 
setting (Table 12 and Table 13). Among various occupational 
groups and work settings, influenza vaccination was higher 
among HCP who believed that influenza was a serious threat 
to their own health, that getting a vaccination would better 
protect persons around them, and that vaccination was safe. 
Among the occupations and work settings, coverage was lowest 
(47.5%) among HCP who believed the vaccination could cause 
some persons to get influenza. 


TABLE 4. Reported place of influenza vaccination among children aged 6 months-17 years, by age group — National Immunization Survey 


and National Flu Survey, United States, 2011-12 influenza season 


Change from Age group 
Total 201 ©-11 09 2011-12 6-23 months 2-4 yrs 5-12 yrs 13-17 yrs 
Data source and influenza season 
place of vaccination % (95% Cl) (percentage points) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) 
NIS 
Doctor's office 64.9 (63.7-66.1) 1.0 73.6 (70.6-76.5) 69.7 (66.4-72.8) 63.2 (61.5-64.8) 58.3 (55.6-60.9) 
Hospital, emergency 4.2 (3.7-4.7) 0.7* 5.3 (3.9-7.1) 4.1 (3.2-5.3) 4.1 (3.4-4.9) 3.7 (3.0-4.6) 
department 
Clinic, health center, or 18.3 (17.3-19.4) -0.1 17.8 (15.4-20.6) 19.6 (16.7-23.0) 18.1 (16.7-19.5) 18.0 (16.0-20.2) 
other medical place 
Health department 3.6 (3.0-4.3) 0.4 2.3 (1.7-3.2) 3.6 (2.7-4.6) 3.3 (2.5-4.4) 5.2 (3.7-7.4) 
Pharmacy? 2.9 (2.5-3.3) 0.3 0.2 (0.1-0.4) 1.3 (0.6-2.6) 3.0 (2.6-3.6) 5.9  (4.9-7.1) 
School 44 (4.0-4.8) -2.1* 0.2 (0.1-0.5) 0.6 (0.4-0.9) 6.3 (5.7-7.0) 6.4 (5.4-7.5) 
Other$ 14 (1.2-1.7) -0.2 0.4 (0.1-1.6) 1.1 (0.6-2.0) 1.7. (1.3-2.1) 1.9 (1.5-2.5) 
NFS 
Doctor's office 64.2 (60.3-67.8) 44 71.7 (60.6-80.7) 72.4 (65.4-78.4) 64.1 (58.1-69.7) 53.4 (46.2-60.4) 
Hospital, emergency 3.8 (2.6-5.6) -0.9 4.2 (2.1-8.5) 48  (1.7-12.4) 2.8  (1.6-4.8) 48  (2.3-9.5) 
department 
Clinic, health center, or 18.9 (16.0-22.1) 6.5* 19.1 (11.6-29.9) 18.2 (12.0-26.8) 19.9 (15.4-25.2) 17.3. (13.2-22.4) 
other medical place 
Health department 2.6 (1,5-4.5) 0.3 —! = 3.7 (1.7-7.6) 16  (0.5-5.6) 
Pharmacy, store 3.1 (2.2-4.3) 1.9 2.4 (1.3-4.2) 7.3 (4.8-11.0) 
School 5.6 (3.9-7.8) 0 49 (3.0-7.9) 13.4 (8.2-21.6) 
Other** 1.8 (1.1-3.0) 0.4 1.6 (0.5-5.0) 2.2 (1.0-4.7) 2.0 (0.9-4.4) 


Abbreviations: Cl = confidence interval; NFS = National Flu Survey; NIS = National Immunization Survey. 
* Significant at p<0.05 by t test for comparisons between the 2011-12 and 2010-11 influenza seasons. 


tT Supermarket or drug store. 
§ Includes other nonmedical places and parent workplaces. 
‘ Estimate suppressed because sample size is <30. 
** Nonmedical places, home, military facilities, parent workplaces, and other. 
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Influenza Vaccination Among 
Pregnant Women 


Influenza vaccination coverage among pregnant women as 
measured by BRFSS increased from 26.9% in the 2007-2008 
season to 43.0% in the 201 1—12 season (test for trend, p<0.05) 
(Figure 8). Coverage among pregnant women as measured by 
Internet panel surveys was 49.0% in the 2010-11 season and 
47.0% in the 2011-12 season. As measured by PRAMS, the 
estimated median influenza vaccination coverage was 47.1% in 
the 2009-10 season (ranging from 26.1% in Florida to 67.9% 
in Minnesota) and 54.8% in the 2010-11 season (ranging from 
32.6% in Georgia to 75.9% in Minnesota). 

As measured by the Internet panel survey of the 2011-12 
season, 9.9% of pregnant women were vaccinated before 
pregnancy, 36.5% during pregnancy, and 0.6% after pregnancy 
(44). Vaccination coverage by trimester of pregnancy was 
similar among those who reported being vaccinated during 
pregnancy (10.1% during the first trimester, 12.6% during 
the second, and 11.8% during the third). Coverage among 
pregnant women aged 25-49 years was higher (49.4%) 
than among pregnant women aged 18-24 years (42.3%). 
Non-Hispanic black women had lower vaccination coverage 
(39.8%) than Hispanic women (48.8%), non-Hispanic white 
women (47.9%), and other non-Hispanic women (53.7%) 
(44). Among 925 (53.6%) women who received a health- 
care provider recommendation to be vaccinated, 81.6% 
were offered vaccination during a health-care provider visit, 
and 73.6% reported receiving an influenza vaccination. The 
percentage that reported vaccination was substantially higher 
than that for 181 (9.9%) women whose health-care provider 
recommended but did not offer vaccination (47.9%) and for 
the 413 (26.4%) women who did not receive either a health- 
care provider recommendation or offer (11.1%). 

Compared with women whose health-care provider did 
not offer vaccination, women who reported receiving a 
vaccination recommendation from a health-care provider were 
more likely to report positive attitudes about the effectiveness 
of influenza vaccination (80.8% versus 52.4%), safety of 
influenza vaccination for pregnant women (80.6% versus 
41.8%), and safety of vaccination for their infants (77.2% 
versus 35.0%) (Table 14). In addition, women who received 
a recommendation from a health-care provider consistently 
had higher vaccination levels than those who did not receive a 
recommendation from a health-care provider, regardless of their 
perceptions of vaccination safety or effectiveness. Moreover, 
women with a negative attitude toward vaccination who had 
received a vaccination recommendation from health-care 


FIGURE 5. Influenza vaccination coverage among adults aged >18 
years — National Health Interview Survey and Behavioral Risk Factor 
Surveillance System, United States, 2007-08 through 2011-12 
influenza seasons* 
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Abbreviation: BRFSS = Behavioral Risk Factor Surveillance System. 

* Beginning in the 2011 BRFSS, surveys included both landline and cellular 
telephone households, and a new weighting method was used. The BRFSS 
trend line is discontinued from 2010-11 to 2011-12 to reflect this change. 


provider were generally more likely to be vaccinated than 
women who had a positive attitude but did not receive a 
health-care provider recommendation (Table 14). 

Obstetrician and midwife offices were the most common 
place for receipt of influenza vaccine among pregnant women 
(41.3%), followed by nonobstetrical HCP offices (20.7%) 
and hospitals, clinics, or health centers (17.5%) (Table 15). 
Other places for vaccination included pharmacies, drug stores, 
or grocery stores (8.0%); the health department (4.1%); the 
workplace; school; and other places (8.3%). Women who 
were vaccinated during pregnancy were more likely to report 
receiving the vaccination at their obstetrician’s or midwife’s 
office (52.9%) than women who reported being vaccinated 
before or after pregnancy (15.9%). 

Among pregnant women who did not receive a vaccination, 
the two most common reasons were concerns about safety 
(44.4%) and efficacy of the vaccine (19.1%). Other reasons 
included health reasons (9.1%), tangible barriers (7.9%, 
including “not covered by insurance/don’t have insurance,” 
“the flu vaccine costs too much,” “copay cost too much,” 
“don't have time/don't know where to go/who to call,” and 
“the vaccination was not available”), perceived susceptibility 
to influenza (7.5%, including those who reported “I do not 
need the vaccination” and “I don’t get very sick or can treat 
it”), psychosocial reasons (6.4%, including “against religious/ 
spiritual belief” and “I am afraid of needles/shots”), and other 
reasons (5.4%) (Table 16). 
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TABLE 5. Influenza vaccination coverage estimates among adults aged >18 years, by age group and race/ethnicity — Behavioral Risk Factor 
Surveillance System, National Flu Survey, and National Health Interview Survey, United States, 2011-12 influenza season 


Influenza vaccination coverage 


Change from White, Black, 
Total 2010-11 to 2011-12 non-Hispanic non-Hispanic Hispanic Other* 
Data source Sample influenza season 
andage group size(no.) % (95% Cl) (percentage points) % (95% Cl) % (95% Cl) % (95% Cl) % (95% Cl) 
NHISt 
Age group (yrs) 

218 17,972 38.3 (37.0-39.7) 0.2 41.8  (40.2-43.4) 32.8 (29.6-36.2)8 26.2 (23.3-29.5)§ 39.4 (34.8-44.3) 
18-64 14,267 31.7 (30.3-33.1) 0.2 33.8  (32.2-35.6) 29.8 (26.4-33.6)5 23.1 (20.1-26.6)8 34.4 (29.8-39.6) 
18-49 9,763 26.1 (24.6-27.7) 0.0 27.5  (25.5-29.5) 24.8 (21.4-28.6) 21.0 (17.7-24.9)§ 30.0 (24.6-36.1) 
50-64 4,503 44.0 (41.7-46.4) 0.3 45.5 (42.8-48.3) 42.9 (36.8-49.6) 32.2 (25.8-39.8)8 47.6 (39.9-55.9) 

265 3,706 69.4 (66.9-71.8) -0.8 72.1 (69.4-74.8) 53.3 (46.7-60.3)8 57.2 (49.0-65.6)§ 70.8 (61.0-80.0) 

BRFSS‘ 
Age group (yrs) 

218 367,500 38.8 (38.4-39.2) 41.9 (41.5-42.3) 32.7. (31.1-34.3)§ 29.4 (27.8-31.0)8 36.7 (34.7-38.7)§ 
18-64 250,326 33.1 (32.5-33.7) 35.0 (34.4-35.6) 29.8 (28.2-31.4)§ 26.9 (25.3-28.5)§ 34.3 (32.1-36.5) 
18-49 131,452 28.6 (28.0-29.2) -1.9"° 30.1 (29.3-30.9) 25.5 (23.5-27.5)§ 24.6 (22.8-26.4)§ 31.8 (29.3-34.3) 
50-64 118,874 42.7 (41.9-43.5) -18"" 43.7 (42.9-44.5) 40.7 (38.0-43.4)§ 37.2 (33.7-40.7)8 42.9 (38.8-47.0) 

265 117,174 64.9 (64.1-65.7) 66.2 (65.4-67.0) 54.4 (51.3-57.5)§ 63.1 (58.2-68.0) 60.1 (55.2-65.0)§ 

NFStt 
Age group (yrs) 

15,583 45.5 (44.0-47.0) 4.4** 49.1 (47.4-50.8) 35.6 (31.1-40.4)8 38.8 (34.2-43.7)§ 40.3 (35.2-45.7)8 
18-64 10,657 40.3 (38.6-42.0) 42.9 (40.9-44.9) 32.5 (27.6-37.9)§ 36.6 (31.7-41.7)§ 37.9 (32.5-43.6) 
18-49 5,934 35.8 (33.7-37.9) 38.1 (35.5-40.8) 27.1 (20.8-34.3)5 34.0 (28.7-39.8) 34.6 (28.7-41.0) 
50-64 4,723 51.0 (48.4-53.6) 3.3 52.6  (49.7-55.5) 44.5 (37.5-51.9)8 48.0 (37.6-58.6)%8 51.0 (40.3-61.5)55 

265 4,926 70.8 (68.4-73.0) -3.9 73.2  (70.8-75.5) 53.1 (43.6-62.3)§ 71.1 (62.6-78.2) 67.4 (54.9-77.8)5§ 


Abbreviations: BRFSS = Behavioral Risk Factor Surveillance System; Cl = confidence interval; NFS = National Flu Survey; NHIS = National Health Interview Survey. 
* Includes Asian, American Indian/Alaska Native, and multiple races. 
tT Coverage estimates are based on interviews conducted during September 2011-March 2012 and vaccinations received during August 201 1-February 2012. 
8 Significant at p<0.05 by t test for comparisons between racial/ethnic groups, with non-Hispanic white as the referent group. 
‘ Coverage estimates are based on interviews conducted during September 2011-June 2012 and vaccinations received during August 2011-May 2012. 
** Significant at p<0.05 by t test for comparisons between the 2011-12 and 2010-11 influenza seasons. 
tT Coverage estimates are based on interviews conducted in March 2012 and vaccinations received during the 2011-12 influenza season. 
58 Estimates might be unreliable because Cl half-width is >10. 


FIGURE 6. Influenza vaccination coverage among adults aged 218 i i 
years — Behavioral Risk Factor Surveillance System, United States, Discussion 


2011-12 influenza season Overall, influenza vaccination coverage among children 


aged 6 months—17 years and adults aged 218 years increased 
significantly during five influenza seasons through 2011-12. 
Vaccination coverage by age group was highest for adults 
aged 265 years but has not increased over the past five seasons 
through 201 1-12. Influenza vaccination coverage in the 201 1— 
12 season varied by age and risk group and remains suboptimal 
in all groups. Racial/ethnic differences in influenza vaccination 
among adults persisted. Considerable variation in vaccination 
coverage by state also continued. In 2011-12, most children 
received influenza vaccinations in a doctor's office or clinic/ 
health center, whereas nearly 40% of adults were vaccinated 
on at a pharmacy or their workplace. In 2011-12, most adults 
BH 30%-39.9% (87%) rated influenza vaccine as very or somewhat effective, 
GI 20%-29.9% 47% believed their chance or risk for getting ill with influenza 


if unvaccinated was high or somewhat high, and 30% were 
worried they could get influenza from the influenza vaccine. 
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TABLE 6. Reported place of influenza vaccination among adults aged 218 years, by age group — Behavioral Risk Factor Surveillance System 


and National Flu Survey, United States, 2011-12 influenza season 


Change from 
Total 2010-11 00. 2011-12 18-49 yrs 50-64 yrs >65 yrs 
Data source and influenza season 
place of vaccination % (95% Cl) (percentage points) % (95% Cl) % (95% Cl) % (95% Cl) 
BRFSS 
Doctor's office 38.4 (37.8-39.1) -1.4* 30.1 (29.0-31.3) 38.2 (37.1-39.4) 49.1 (48.1-50.0) 
Hospital, emergency 7.6 (7.2-8.0) 0.4 8.9 (8.1-9.7) 78 (7.2-8.4) 58 (5.3-6.4) 
department 
Clinic, health center, or 8.4 (8.0-8.9) 1.3* 9.5 (8.8-10.3) 8.4 (7.7-9.1) 7.1 (6.7-7.6) 
other medical place 
Health department 2.5 (2.3-2.7) 1.9* 27 (2.4-3.1) 24 (2.1-2.7) 2.2 (2.0-2.4) 
Pharmacy*t 20.1 (19.6-20.6) 14.6 (13.7-15.5) 18.8 (17.9-19.7) 28.4 (27.6-29.2) 
Workplace 17.6 (17.1-18.1) 0.2 28.0 (26.9-29.0) 20.3 (19.5-21.2) 19 (1.7-2.2) 
Senior or Community center 1.1 (1.0-1.3) -0.3* 0.5 (0.4-0.8) 0.6 (0.5-0.8) 24 (2.1-2.6) 
College, school 11 (1.0-1.2) -0.1 2.1 (1.8-2.5) 0.7 (0.6-0.9) 0.2 (0.1-0.3) 
Other§ 3.1 (2.9-3.4) 0.2 3.6 (3.2-4.2) 2.7 (2.3-3.2) 28 (2.6-3.1) 
NFS 
Doctor's office 32.5  (30.6-34.5) 0.9 27.4 (24.2-30.8) 32.4 (29.0-36.0) 414 (38.6-44.3) 
Hospital, emergency 11.0 (9.7-12.5) 1.7 13.7 (11.3-16.5) 99 (7.9-12.4) 74 (6.1-8.8) 
department 
Clinic, health center, or 13.7. (12.1-15.4) -1.4 15.8 (13.0-19.1) 12.4 (10.0-15.3) 115 (9.9-13.3) 
other medical place 
Health department 1.8 (1.3-2.4) -0.4 1.5 (0.8-2.8) 2.0 (1.2-3.4) 1.9 (1.3-2.7) 
Pharmacy 19.7. (18.2-21.3) -1.5 15.6 (13.2-18.3) 17.9 (15.6-20.5) 28.7 (26.2-31.4) 
Workplace 13.8  (12.4-15.3) -0.4 17.2 (14.7-20.0) 19.6 (16.8-22.6) 2.0 (1.4-2.8) 
Senior center 0.9 (0.6-1.3) 0.0 0.3 (0.1-0.7) 0.6 (0.3-1.5) 2.3 (1.5-3.5) 
College, school 1.9 (1.4-2.6) 0.1 3.1 (2.1-4.6) 1.3 (0.8-2.1) 0.5 (0.3-1.0) 
Other! 44 (3.6-5.4) 1.3 53 (3.8-7.3) 35 (2.5-4.9) 40 (3.0-5.3) 


Abbreviations: BRFSS = Behavioral Risk Factor Surveillance System; Cl = confidence interval; NFS = National Flu Survey. 
* Significant at p<0.05 by t test for comparisons between 2011-12 and 2010-11 seasons. 


T Supermarket or drug store. 
5 Some other kind of place. 
* Other nonmedical place, home, and military facilities. 


Children 


Vaccination coverage among children aged 6 months—17 years 
steadily increased from the 2007-08 through 201 1-12 seasons, a 
finding that might reflect expansion of ACIP recommendations 
for children during this period. In 2006, ACIP expanded 
the recommendation for annual influenza vaccination to 
include all children aged 6-59 months. Beginning with the 
2008-09 influenza season, the recommendation for annual 
influenza vaccination was expanded to include all children aged 
6 months—17 years (20,66). As measured by available data from 
IIS sentinel sites data and NIS with vaccination histories from 
health-care providers, compliance with recommendations for 
receipt of 2 doses of influenza vaccination among children aged 
6 months-8 years (depending on past influenza vaccination 
history) (62) is low. Health-care providers should remind parents 
to return their child for the second dose to achieve maximal 
protection from influenza vaccination. 

Overall trends in influenza vaccination coverage among 
children aged 6 months-17 years were similar as measured 
by data from NIS and NHIS. Some differences were noted 
by data source in estimated changes in coverage from one 
season to the next, suggesting that caution should be used in 


the interpretation of short-term trends as measured by NIS. 
Random variation also contributes to difference in coverage 
estimates generated by each data source. Cls for NIS estimates 
were smaller than for NHIS. No racial/ethnic disparities 
with reference to non-Hispanic whites were noted using data 
from NHIS; however, NIS data indicate that Hispanic and 
non-Hispanic black children had higher coverage than non- 
Hispanic white children in 2011-12. 


Adults 


Although trends in influenza vaccination coverage among 
adults varied somewhat by data source, coverage remained low 
and relatively stable from 2007-08 through 2011-12 (33% 
to 39% as measured by BRFSS and NHIS). Trends in BRFSS 
estimates are complicated by possible increases in selection 
(i.e., noncoverage) bias because its sample frame missed more 
households with only cellular telephones and the switch to 
a dual landline and cellular telephone frame with improved 
weighting methods that affected the 2011-12 season influenza 
vaccination coverage estimates. Thus, the 2 percentage point 
decrease in BRFSS influenza vaccination coverage estimates 
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TABLE 7. Recommendations from health-care providers for influenza vaccination and knowledge and opinions about influenza among adults 
aged >18 years, by vaccination status — National Flu Survey, United States, March 2012 


Change from 2010-11 


Total Among vaccinated Among unvaccinated _ to 2011-12 
influenza season 
Survey variable % (95% Cl) % (95% Cl) % (95% Cl) (percentage points) 
Provider visits and recommendations 
Had a visit to the doctor since July 1, 2011 72.8 (714-74.1) 82.9 (81.2-84.5) 64.4 (62.3-66.5)” 10.2t 
Among those with a doctor visit since July 1, 2011, 43.8  (42.1-45.6) 60.3 (58.0-62.6) 26.2 (24.0-28.6)* 1.9 
a doctor or other health-care professional 
recommended an influenza vaccination at the visit 
Knowledge of ACIP recommendations 
“Are you in a group that is recommended to get a flu 46.8  (45.3-48.4) 66.4 (64.3-68.5) 30.4 (28.4-32.4)* —§ 
vaccination this year?” (Among those reporting “yes”) 
Opinions about influenza and influenza vaccination 
“How effective do you think the flu vaccination is in 86.8  (85.7-87.8) 94.8 (93.7-95.7) 79.6 (77.8-81.3)* 5.11 
preventing the flu this season?” (Among those 
reporting “very/somewhat effective”) 
“If you do not get a flu vaccination during a flu season, 46.5 (45.0-48.0) 70.6 (68.7-72.5) 26.8 (24.9-28.8)* -0.8 
what do you think your chances are of getting the 
flu?” (Among those reporting “very/somewhat high”) 
“How safe do you think the flu vaccine is?” (Among 89.3 (88.3-90.2) 96.9 (96.0-97.6) 82.7 (81.0-84.2)* 3.7% 
those reporting “very/somewhat safe”) 
“How worried were you/would you be about getting 29.6 (28.2-31.1) 14.4 (12.7-16.2) 42.5 (40.4-44.6)* 4.81 
the flu from the flu vaccination?” (Among those 
reporting “very/somewhat worried”) 
Vaccine opinion combinations: effectiveness-risk for illness-safety’: 
Yes—High-Yes 44.5 (42.9-46.1) 68.8 (66.8-70.8) 23.3 (21.4-25.3)* -2.7 
Yes—High-No 1S (1.1-1.9) 0.8 (0.5-1.2) 2.1 (1.5-2.9)* 0 
Yes-Low-Yes 37.9 (36.3-39.5) 24.8 (23.0-26.7) 49.3 (47.0-51.6)* 
Yes-Low-No 3.2 (2.7-3.8) 0.8 (0.6-1.2) 5.2 (4.3-6.3)* -0.7 
No-High-Yes 1.6 (1.2-2.1) 1.8 (1.3-2.5) 1.5 (1.0-2.3) -0.8 
No-High-No 0.7 (0.5-0.9) 0.2 (0.1-0.5) 1.0 (0.7-1.5)* 0 
No-Low-Yes $5 (4.8-6.2) 1.5 (1.1-1.9) 8.9 (7.8-10.2)* Ta 
No-Low-No 5.2 (4.5-6.0) 1.3 (0.8-2.1) 8.7 (7.5-9.9)* 1.6 


Abbreviations: ACIP = Advisory Committee on Immunization Practices; Cl = confidence interval. 
* Significant at p<0.05 by t test for comparisons between those who were vaccinated and those who were unvaccinated. 
T Significant at p<0.05 by t test for comparisons between the 2011-12 influenza season and 2010-11 influenza season. 


8 Data not collected in the March 2011 survey. 


* Effectiveness: yes” indicates that the respondent reported that the vaccine is very/somewhat effective; risk for illness:“high” indicates that the respondent reported 
that the risk for illness is somewhat or very high; safety: “yes” indicates that the respondent indicated that the vaccine is very/somewhat safe. 


from 2010-11 to 2011-12 seasons is difficult to interpret and 
might be a result, at least partly, of the changes in methods. 
With this discontinuity in methods, assessment of trends using 
BRFSS data should start with 2011-12 season estimates and go 
forward. This change in methods underscores the importance 
of ongoing comparisons of BRFSS estimates to other surveys 
without method changes during this time period, such as 
NHIS. BRFSS estimates were usually <5 percentage points 
higher than NHIS estimates by age group, whereas NFS 
estimates for 2011-12 were 6-8 percentage points higher 
than BRFSS. 

Vaccination coverage among adults was lowest in the 
youngest group, with 26%-36% of adults aged 18-49 years 
receiving a vaccination in the 2011-12 influenza season. Adults 
aged 18-49 years who are not at increased risk for influenza 
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complications were first recommended to receive vaccination 
in the 2010-11 season, marking the first year of a universal 
influenza vaccination recommendation for all persons aged 
26 months (/). The universal vaccination recommendation 
eliminates the need to determine whether each person has one 
or more specific indications for vaccination and emphasizes 
the importance of preventing influenza among persons of 
all ages including all adults (/). Primary care physicians, 
medical subspecialists, and other health-care professionals and 
vaccination providers, including pharmacists, should work 
together to ensure that all persons are assessed for their vaccine 
needs, receive a strong recommendation for vaccination, and 
are either vaccinated by the recommending health-care provider 
or referred to another health-care provider if that provider does 
not provide influenza vaccination services. 
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TABLE 8. Beliefs regarding the effectiveness of the influenza vaccine among adults aged 218 years, by influenza vaccination coverage and 
selected demographic characteristics — National Flu Survey, United States, March 2012 


Belief that influenza vaccine is very 
or somewhat effective in 


Influenza vaccination coverage 


Among persons Among persons 


preventing influenza this season with this belief without this belief 
Characteristic % (95% Cl) % (95% Cl) % (95% Cl) Ratio* 
Total 86.8 (85.7-87.8) 51.4 (49.7-53.1) 18.5 (15.4-22.0) 2.8 
Age group (yrs) 
18-49 85.6 (83.9-87.1) 40.7 (38.2-43.2) 16.2 (12.2-21.0) 2.5 
50-64 87.1 (85.3-88.8) 57.7 (54.9-60.5) 20.3 (14.9-27.0) 2.8 
265 90.3 (88.7-91.8) 78.2 (75.8-80.4) 27.2 (20.7-34.7) 2.9 
Sex 
Male 86.6 (85.1-88.0) 48.8 (46.4-51.1) 19.3 (15.4-24.0) 2.5 
Female 86.8 (85.3-88.3) 54.0 (51.6-56.4) 17.7 (13.3-23.1) 3.1 
Race/Ethnicity 
Hispanic 85.7 (82.1-88.7) 43.4 (38.0-49.0) 21.9 (13.8-33.0) 2.0 
White, non-Hispanic 83.9 (80.3-87.0) 42.2 (36.6-48.0) 16.8 (11.2-24.4) 2.5 
Black, non-Hispanic 87.4 (86.1-88.5) 55.2 (53.3-57.1) 17.1 (13.4-21.7) 3.2 
Asian 87.8 (83.4-91.1) 46.0 (38.6-53.5) 35.1 (21.2-52.1) 1.3 
Other or multiple races, non-Hispanic 87.1 (80.0-91.9) 414 (31.1-52.6) 16.0 (5.8-36.9) 2.6 
Poverty status and household income 
Above poverty level, >$150,000 90.3 (87.4-92.6) 54.3 (49.4-59.1) 19.5 (9.9-34.8) 2.8 
Above poverty level, >$75,000 to <$150,000 89.5 (87.2-91.4) 51.6 (47.9-55.3) 17.3 (11.1-25.9) 3.0 
Above poverty level, <$75,000 86.8 (84.5-88.8) 49.1 (46.0-52.1) 10.6 (7.3-15.0) 4.6 
Below poverty level 86.5 (83.4-89.0) 44.7 (39.5-50.1) 23.5 (15.1-34.7) 1.9 
Unknown 83.4 (81.2-85.4) 56.8 (53.5-59.9) 23.5 (17.7-30.4) 2.4 
Education level 
Less than high school 81.4 (76.6-85.4) 52.2 (46.1-58.2) 21.5 (14.2-31.2) 24 
High school graduate or equivalent 84.7 (81.7-87.2) 49.5 (45.6-53.4) 17.8 (11.6-26.5) 28 
Some college 86.6 (84.6-88.4) 46.9 (43.4-50.4) 12.5 (8.8-17.5) 3.8 
College graduate 90.7 (89.3-91.9) 54.4 (51.9-56.9) 18.5 (13.4-25.1) 2.9 
Unknown 80.4 (75.3-84.5) 574 (51.1-63.4) 31.2 (19.2-46.4) 1.8 
Condition with high risk for influenza complications 
Certain medical conditions (asthma, diabetes, 87.2 (85.4-88.8) 64.8 (61.7-67.7) 25.0 (19.3-31.6) 2.6 
heart disease, or other condition) 
No medical conditions 87.1 (85.7-88.3) 45.6 (43.5-47.8) 13.6 (10.5-17.4) 3.4 
Unknown medical history 78.8 (72.1-84.2) 55.4 (48.8-61.9) 38.6 (22.5-57.7) 14 
Provider visit and recommendation 
“Is there a place that you usually go to 88.0 (87.0-89.0) 53.9 (52.2-55.7) 19.9 (16.4-23.8) 2.7 
when you need routine or preventive 
medical care?” 
Had a visit to the doctor since July 1, 2011 87.3 (86.0-88.4) 578 (55.8-59.7) 21.4 (17.4-25.9) as 
Did not have a visit to the doctor since 85.2 (83.0-87.2) 33.5 (30.4-36.8) 11.7 (8.1-16.7) 2.9 
July 1, 2011 
Among those with a doctor visit since 89.0 (87.1-90.6) 774 (74.9-79.7) 34.5 (27.2-42.6) 2.2 
July 1, 2011: received an influenza 
vaccination recommendation from a doctor 
or other health professional at the visit 
Among those with a doctor visit since 86.0 (84.2-87.7) 425 (39.9-45.2) 13.1 (8.8-18.9) 3.2 


July 1, 2011: did not receive an influenza 
vaccination recommendation from a doctor 
or other health professional at the visit 


Abbreviation: C! = confidence interval. 


* Coverage among persons with the belief divided by coverage of those without the belief. 


Vaccination coverage for adults aged 265 years was 65%- 
70% in 2011-12 and has remained relatively constant since 
2007-08 (67). Increased levels of vaccination in alternative 
settings (e.g., Community settings such as senior center, 
churches, and malls), health department clinics, pharmacies, 
and educational settings) might help improve influenza 


vaccination rates; however, at the individual level, persons must 
be motivated to seek out the vaccination (68,69). Universal 
recommendations might eventually lead to higher coverage 
among contacts of older adults, which might contribute to 
better protection of frail older adult populations in whom the 
effectiveness of the vaccine is unclear (//,/2). In particular, 
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TABLE 9. Beliefs regarding the chance of getting influenza without vaccination among adults aged 218 years, by influenza vaccination coverage 
and selected demographic characteristics — National Flu Survey, United States, March 2012 


Belief that a very or somewhat high Influenza vaccination coverage 
chance of getting influenza exists 
without influenza vaccination during Among persons Among persons 
influenza season with this belief without this belief 
Characteristic % (95% Cl) % (95% Cl) % (95% Cl) Ratio* 
Total 46.5 (45.0-48.0) 68.2 (66.0-70.3) 24.6 (23.0-26.3) 2.8 
Age group (yrs) 
18-49 42.6 (40.3-44.9) 57.6 (54.1-61.1) 18.9 (16.8-21.3) 3.0 
50-64 49.1 (46.4-51.7) 73.7 (70.1-77.0) 28.5 (25.5-31.8) 2.6 
265 56.8 (54.2-59.3) 89.8 (87.6-91.7) 44.9 (41.1-48.7) 2.0 
Sex 
Male 41.9 (39.8-44.1) 68.2 (64.9-71.3) 24.6 (22.4-27.0) 2.8 
Female 51.1 (48.9-53.3) 68.2 (65.1-71.0) 24.6 (22.2-27.2) 2.8 
Race/Ethnicity 
Hispanic 50.7 (45.8-55.5) 58.8 (51.8-65.5) 17.6 (13.6-22.6) 3.3 
White, non-Hispanic 41.8 (36.9-46.9) 55.8 (47.5-63.8) 20.7 (16.7-25.5) 2.7 
Black, non-Hispanic 46.7 (44.9-48.4) 73.2 (70.8-75.5) 26.7 (24.7-28.8) 2.7 
Asian 49.9 (43.1-56.7) 56.3 (46.4-65.8) 23.8 (17.7-31.3) 2.4 
Other or multiple races, non-Hispanic 34.2 (26.1-43.4) 61.1 (48.0-72.7) 26.0 (16.9-37.8) 2.4 
Poverty status and household income 
Above poverty level, >$150,000 51.0 (46.5-55.5) 68.3 (61.1-74.7) 30.5 (25.4-36.1) 2.2 
Above poverty level, >$75,000 to 43.4 (40.0-46.8) 74.2 (69.5-78.4) 25.4 (21.9-29.3) 2.9 
<$150,000 
Above poverty level, <$75,000 45.2 (42.4-48.1) 69.5 (65.3-73.4) 19.2 (16.8-21.9) 3.6 
Below poverty level 53.8 (49.2-58.5) 55.0 (48.3-61.6) 20.6 (15.9-26.4) 2.7 
Unknown 44.3 (41.6-47.1) 71.3 (67.7-74.8) 29.8 (26.4-33.3) 2.4 
Education level 
Less than high school 54.2 (48.8-59.5) 61.7 (54.1-68.8) 21.5 (16.5-27.6) 2.9 
High school graduate or equivalent 476 (44.1-51.2) 64.7 (59.3-69.8) 22.8 (19.2-26.9) 2.8 
Some college 43.1 (40.0-46.2) 67.6 (63.2-71.7) 19.2 (16.4-22.4) 3.5 
College graduate 46.7 (44.4-49.1) 72.7 (69.3-75.9) 28.8 (26.2-31.6) 2.5 
Unknown 45.0 (39.2-50.9) 67.3 (59.2-74.5) 34.0 (27.2-41.5) 2.0 
Condition with high risk for influenza 
complications 
Certain medical conditions (asthma, 58.1 (55.4-60.7) 749 (71.5-78.1) 33.9 (30.3-37.7) 2.2 
diabetes, heart disease, or other 
condition) 
No medical conditions 41.9 (40.0-43.9) 64.3 (61.3-67.2) 214 (19.5-23.3) 3.0 
Unknown medical history 43.4 (37.5-49.4) 67.7 (59.5-75.0) 32.2 (24.0-41.7) 2.1 
Provider visit and recommendation 
“Is there a place that you usually go to 48.2 (46.5-49.8) 71.0 (68.8-73.1) 26.2 (24.4-28.0) 2.7 
when you need routine or preventive 
medical care?” 
Had a visit to the doctor since July 1, 2011 50.8 (49.0-52.6) 728 (70.4-75.0) 28.5 (26.4-30.7) 2.6 
Did not have a visit to the doctor since 35.0 (32.1-38.0) 50.2 (44.9-55.4) 16.6 (14.2-19.3) 3.0 
July 1, 2011 
Among those with a doctor visit since 62.8 (60.2-65.3) 84.6 (81.8-87.1) 47.2 (43.1-51.3) 1.8 
July 1, 2011: received an influenza 
vaccination recommendation from a 
doctor or other health professional at 
the visit 
Among those with a doctor visit since 42.3 (39.8-44.8) 59.9 (56.0-63.6) 19.4 (17.0-22.0) 3.1 


July 1, 2011: did not receive an influenza 
vaccination recommendation from a 
doctor or other health professional at 
the visit 


Abbreviation: Cl = confidence interval. 
* Coverage of persons with the belief divided by coverage of those without the belief. 
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TABLE 10. Beliefs regarding safety of influenza vaccine, by influenza vaccination coverage among adults aged 218 years and selected 
demographic characteristics — National Flu Survey, United States, March 2012 


Persons who are or would 
be very or somewhat 


Influenza vaccination covera : - Influenza vaccination coverage 
2 worried about getting 9 


Persons who believe 


influenza vaccine is Among those Among those influenza from the Among those Among those without 
very safe or safe with this belief without this belief influenza vaccine with this belief this belief 
Characteristic % (95% Cl) % (95% Cl) % (95% Cl) Ratio* % (95% Cl) % (95% Cl) % (95% Cl) _—Ratio* 
Total 89.3 (88.3-90.2) 50.0 (48.3-51.6) 13.3 (10.4-16.7) 3.8 29.6 (28.2-31.1) 22.1 (19.6-24.8) 55.5 (53.7-57.3) 0.4 
Age group (yrs) 
18-49 88.0 (86.5-89.4) 39.3 (36.9-41.7) 12.1 (8.5-16.8) 3.2 33.6 (31.4-35.8) 20.6 (17.4-24.3) 43.4 (40.7-46.2) 0.5 
50-64 89.6 (87.9-91.1) 56.2 (53.4-58.9) 16.6 (11.1-24.0) 3.4 27.5 (25.2-29.9) 22.0 (17.6-27.0) 62.1 (59.1-65.0) 0.4 
265 93.1 (91.8-94.3) 76.5 (74.1-78.7) 12.1 (8.7-19.2) 5.8 19.2. (17.2-21.3) 31.1 (26.2-36.4) 81.2 (78.9-83.2) 0.4 
Sex 
Male 90.2 (88.9-91.4) 47.2 (44.9-49.5) 15.9 (11.7-21.1) 3.0 25.8 (23.9-27.7) 21.1 (17.9-24.7) 51.2 (48.7-53.7) 04 
Female 88.3 (86.8-89.6) 52.8 (50.5-55.2) 11.1 (7.4-16.1) 48 33.5 (31.4-35.7) 22.8 (19.3-26.9) 60.3 (57.7-62.8) 04 
Race/Ethnicity 
Hispanic 89.6 (87.0-91.7) 41.6 (36.4-47.0) 14.2 (88-22.0) 2.9 41.2 (36.6-46.1) 26.6 (20.3-34.1) 477 (414-541) 06 
White, non-Hispanic 87.9 (84.4-90.6) 41.2 (36.0-46.6) 75 (4.5-12.5) 5.5 43.0 (38.2-48.0) 17.4 (11.3-25.9) 49.8 (43.4-56.2) 0.3 
Black, non-Hispanic 89.5 (88.3-90.6) 53.7 (51.8-55.5) 14.2 (10.3-19.2) 38 248 (23.3-26.4) 21.7 (18.8-25.0) 58.2 (56.2-60.2) 04 
Asian 91.2 (87.3-93.9) 45.5 (38.5-52.8) 166 (8.7-29.5) 2.7 28.6 (22.0-36.2) 24.8 (15.4-37.5) 49.2 (42.2-56.2) 0.5 
Other or multiple races, 84.3 (76.2-90.0) 43.6 (33.1-54.7) 10.6 (3.6-27.3) 4.1 33.7 (25.1-43.4) 23.1 (12.8-38.1) 458 (33.6-586) 0.5 
non-Hispanic 
Poverty status and household income 
Above poverty level, 92.9 (90.3-94.9) 52.0 (47.3-56.7) 26.6 (13.5-45.8) 2.0 17.9 (14.5-21.9) 21.3 (13.0-32.9) 564 (514-61.2) 04 
>$ 150,000 
Above poverty level, 90.3 (87.8-92.3) 51.7 (48.1-55.2) 10.5 (5.7-18.4) 49 22.7. (20.0-25.7) 18.7 (14.0-24.6) 554 (51.5-59.2) 0.3 
2$75,000 to <$150,000 
Above poverty level, 89.0 (86.9-90.7) 47.0 (44.1-50.0) 8.2  (5.2-12.7) 5.7 30.2 (27.6-33.0) 17.7. (14.4-21.7) 53.2 (49.8-56.5) 0.3 
<$75,000 
Below poverty level 89.5 (86.9-91.6) 43.3 (38.3-48.5) 12.6 (7.3-20.9) 3.4 41.0 (36.4-45.7) 26.9 (19.7-35.4) 49.2 (43.4-55.0) 0.5 
Unknown 87.2 (85.3-88.9) 54.9 (51.8-58.0) 17.1 (11.2-25.3) 3.2 32.2 (29.6-34.8) 25.0 (20.7-29.8) 60.9 (57.5-64.2) 0.4 
Education level 
Less than high school 888 (85.4-91.5) 48.1 (42.4-54.0) 144 (7.7-25.5) 3.3 39.9 (34.8-45.3) 30.8 (22.5-40.5) 526 (45.9-59.1) 0.6 
High school graduate or 90.2 (87.9-92.1) 46.7 (43.0-50.4) 16.6 (10.3-25.5) 28 32.7 (29.5-36.1) 19.8 (15.7-24.7) 54.2 (49.9-58.5) 04 
equivalent 
Some college 86.8 (84.5-88.7) 46.0 (42.6-49.4) 9.9 (6.4-15.0) 46 31.9 (29.1-34.9) 18.1 (14.7-22.1) 51.5 (47.7-55.3) 04 
College graduate 91.8 (90.4—93.0) 54.0 (51.6-56.5) 12.2 (7.9-18.3) 44 21.6 (19.7-23.6) 20.0 (16.1-24.5) 58.3 (55.7-60.9) 0.3 
Unknown 83.9 (79.2-87.7) 56.2 (50.1-62.2) 19.5 (8.0-40.4) 2.9 38.7 (32.9-44.8) 33.8 (22.4-47.5) 61.8 (55.9-67.4) 0.5 
Condition with high risk for influenza complications 
Certain medical 90.5 (89.0-91.9) 63.0 (60.1-65.8) 17.9 (12.3-25.2) 3.5 26.6 (24.3-29.0) 27.3 (23.2-31.8) 69.4 (66.2-72.4) 04 
conditions (asthma, 
diabetes, heart disease, 
or other condition) 
No medical conditions 89.1 (87.8-90.2) 44.3 (42.2-46.3) 10.5 (7.9-13.8) 4.2 30.5 (28.7-32.4) 19.1 (16.1-22.6) 49.2 (47.0-51.5) 0.4 
Unknown medical history 83.7 (77.1-88.8) 53.7 (47.3-59.9) 25.4 (8.7-54.9) 2.1 35.9 (29.9-42.5) 36.0 (24.7-49.1) 58.6 (51.4-65.4) 0.6 
Provider visit and recommendation 
“Is there a place that you 90.1 (89.1-91.0) 52.9 (51.1-54.6) 13.6 (10.4-17.5) 3.9 28.8 (27.3-30.4) 23.8 (21.0-26.8) 58.6 (56.7-60.4) 04 
usually go to when you 
need routine or 
preventive medical 
care?” 
Had a visit to the doctor 90.1 (89.1-91.1) 56.2 (54.3-58.1) 15.7 (12.0-20.4) 3.6 28.7 (27.1-30.4) 25.6 (22.4-29.1) 62.3 (60.3-64.3) 04 
since July 1, 2011 
Did not havea visittothe 868 (84.5-88.8) 32.4 (29.4-35.5) 8.3  (5.0-13.4) 3.9 32.0 (29.2-35.0) 13.4 (10.2-17.2) 36.0 (32.6-39.5) 04 
doctor since July 1, 
2011 
Among those with a 93.0 (91.8-94.1) 76.0 (73.4-78.4) 21.0 (15.4-28.1) 3.6 26.6 (24.1-29.1) 40.8 (35.1-46.7) 82.1 (79.5-84.4) 0.5 
doctor visit since July 1, 
2011: received an 
influenza vaccination 
recommendation from 
a doctor or other health 
professional at the visit 
Among those with a 88.4 (86.7-90.0) 40.6 (38.0-43.1) 13.0 (8.3-19.8) 3.1 30.5 (28.2-32.9) 15.2 (11.9-19.2) 468 (44.0-49.7) 03 


doctor visit since July 1, 
2011: did not receive an 
influenza vaccination 
recommendation from 
a doctor or other health 
professional at the visit 


Abbreviation: Ci = confidence interval. 
* Coverage of those with the belief divided by coverage of those without the belief. 
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FIGURE 7. Influenza vaccination coverage among health-care 


personnel — Internet panel survey and National Health Interview 
Survey, United States, 2007-08 through 2011-12 seasons 
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increasing coverage among health-care providers in long-term 
care facilities is an important strategy to better protect the 
vulnerable populations in those settings. 

Vaccination coverage among most adult age groups of non- 
Hispanic blacks and Hispanics was significantly lower than 
among non-Hispanic whites. Broad use of interventions to 
remove barriers to access and interventions that make it a 
routine practice to offer vaccinations in health-care and other 
settings are important components of efforts to reduce these 
disparities (70,71). Measures to reduce disparities might be 
most important for adults aged 250 years because the racial/ 
ethnic disparities in adults aged 18-49 years and children aged 
6 months-17 years are smaller (52,63). Although patterns of 
racial/ethnic disparities were similar as measured by BRFSS 
and NHIS, Cls for BRFSS estimates were substantially smaller; 
therefore, statistically significant disparities are more likely to 
be identified in the BRFSS data. 

Although the majority of adults received influenza 
vaccinations in medical settings, a substantial proportion 
were vaccinated in nonmedical settings. The proportion of 
adults vaccinated in stores (19%-20%) during the 2011-12 
season increased compared with the 1998-99 (72) and 
2006-07 influenza seasons (National Immunization Survey 
[NIS-Adult], CDC, unpublished data, 2013). (NIS-Adult 
was a national telephone survey conducted in 2007 by CDC. 
The objective of the survey was to provide timely, detailed 
information regarding adult vaccination coverage.) This 
increase might result partly from changes in state laws that 
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allow pharmacists to administer influenza vaccinations to 
adults, and subsequently, more pharmacies offering influenza 
vaccinations. In 1999, only 22 states allowed pharmacists to 
administer the influenza vaccinations to adults; by June 2009, 
all 50 states allowed pharmacists to administer the vaccinations 
to adults, and some states began allowing vaccination of 
children; the minimum age for persons who may be vaccinated 
by pharmacists varies from state to state (68,73). 

Opinions about vaccine safety were associated with 
sociodemographic characteristics, a result that is consistent with 
previous studies (74-76). Health-care providers, community 
leaders, and community and faith-based organizations need 
to use effective strategies, including social media, to improve 
the accuracy of perceptions of influenza vaccination (77,78). 
In addition, physician contacts and recommendations play an 
important role in vaccination rates (35,41,79-81). However, 
the results in this report indicate that among those who had 
contact with a physician during the influenza season, only 
44% patients received a vaccination recommendation from 
a health-care provider. Studies have shown that health-care 
provider recommendations can override a patient’s negative 
opinions about the influenza vaccination (75,80). Health-care 
providers should be encouraged to take every opportunity to 
recommend and administer the influenza vaccine to patients. 


State Variations 


Vaccination coverage among children and adults varied 
widely by state. Factors that might have contributed to the 
wide variability in coverage include variations in the way state 
vaccination programs are implemented; differences in medical- 
care delivery infrastructure; differences in the effectiveness of 
specific interventions being implemented by states and other 
stakeholders (i.e., community campaigns, health-care provider- 
based strategies, and workplace vaccination); and differences 
in population attitudes toward influenza and influenza 
vaccinations (39,82,83). Assessment of programmatic factors 
that are associated with vaccination coverage are important 
for improving seasonal influenza vaccination coverage. State 
immunization programs are encouraged to engage health-care 
providers and other stakeholders to implement interventions 
shown to be effective by the Guide to Community Preventive 
Services (i.e., the Community Guide) (84). 


HCP 


Influenza vaccination coverage among HCP as measured 
by NHIS steadily increased from 2007-08 through 2011-12 
seasons but remained low (62%) compared with the Healthy 
People 2020 target of 90% (21). A similar trend was observed 
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TABLE 11. Influenza vaccination coverage among health-care personnel aged >18 years,* by selected characteristics and employer vaccination 
policy — Internet panel surveys, United States, 2011-12 influenza season 


Total With employer vaccination policy* Without employer vaccination policy 
Influenza Influenza Influenza 
vaccination vaccination vaccination 
coverage coverage coverage 
Characteristic No.§ (%)* No. (%) (%) No. (%) (%) 
Total 2,348 (66.9) 1,162 (44.5) 84.3 1,163 (55.5) 52.7 
Age group (yrs) 
18-49 1,178 (65.2) 577 (43.5) 85.7 592 (56.5) 49.9 
50-64 900 (68.2) 464 (49.0) 82.6 432 (51.0) 54.2 
265 134 (74.7) 58 (29.3) 89.4 75 (70.7) 68.3 
Race/Ethnicity 
White, non-Hispanic 1,427 (66.3) 695 (42.9) 86.1 725 (57.1) 51.8 
Black, non-Hispanic 344 (65.8) 160 (48.7) 79.5 177 (51.3) 50.9 
Hispanic 334 (70.1) 182 (50.0) 83.7 151 (50.0) 56.5 
Mixed race, non-Hispanic other 243 (67.3) 125 (42.4) 80.4 110 (57.6) 57.9 
Occupation 
Physician 418 (85.6) 213 (51.6) 91.0 198 (48.4) 79.8 
Nurse practitioner, physician assistant 151 (81.5) 73 (48.3) 87.7 78 (51.7) 75.6 
Nurse 373 (77.9) 225 (59.3) 83.6 148 (40.7) 68.1 
Other clinical personnel** 980 (64.8) 474 (37.1) 85.0 494 (62.9) 52.7 
Nonclinical personnel *t 426 (59.3) 177 (43.0) 83.2 245 (57.0) 41.7 
Work setting 
Hospital 1,187 (76.9) 784 (67.6) 83.7 396 (32.4) 62.6 
Physician office, ambulatory care setting 747 (67.7) 353 (38.7) 90.1 387 (61.3) 52.9 
Long-term care facility 455 (52.4) 142 (26.6) 79.2 304 (73.4) 41.3 
Other work settingS$ 277 (61.5) 71 (23.6) 78.3 203 (76.4) 57.5 
Free vaccination available 
>1 day 1,355 (78.4) 873 (63.2) 85.4 472 (36.8) 66.9 
1 day 297 (67.7) 148 (44.2) 81.1 148 (55.8) 56.8 
None 682 (48.4) 141 (18.2) 82.4 537 (81.8) 41.3 
Employer promotion 
Yes 597 (82.2) 424 (66.0) 87.9 170 (34.0) 71.9 
No 1,720 (61.8) 729 (37.5) 83.1 983 (62.5) 49.4 


* Persons who worked in a medical-care setting or whose work involved hands-on care of patients. 


t Employer recommends or requires employees to be vaccinated. 

5 Unweighted number in sample. 

‘ Weighted vaccination coverage estimate. 
** Dentist, allied health professional, technician or technologist, and assistant 
tt Administrative support staff or manager and nonclinical support staff. 


or aide. 


58 Includes sites such as dental offices, pharmacies, nonhospital laboratories, medical-related schools, emergency medical services sites, and home health-care sites. 


as measured by Internet panel surveys during the 2009-10 
through 2011-12 seasons, with Internet panel survey estimates 
of 4-8 percentage points higher. 

HCP are exposed to influenza both at work and in the 
community. Vaccination of this group is especially important 
given their exposure to many patients at high risk for influenza 
complications and because HCP often work while ill (85—87). 
To further improve vaccination coverage among HCP, each 
medical-care facility can consider developing a comprehensive 
intervention strategy that includes education and promotion 
of influenza vaccination to encourage vaccination and 
free, easy access to the vaccination. Educational programs 
should emphasize vaccine effectiveness, safety, influenza 
transmission, and the benefits of HCP vaccination for staff, 
patients, and families of HCP. The findings in this report 
suggest that employer vaccination requirements have led to 


higher vaccination levels. Similar results were found within 
a sample of U.S. hospitals in which single season influenza 
vaccination rates increased approximately 15 percentage points 
after implementation of hospital policies requiring receipt of 
influenza vaccination (88). The findings of this report indicate 
that influenza vaccination knowledge and awareness is higher 
among physicians than among other HCP, indicating that 
vaccination knowledge and awareness among other HCP such 
as nurses and other clinical and nonclinical personnel could 


be further improved. 


Pregnant Women 


Vaccination coverage among pregnant women increased from 
the 2007-08 season as measured by BRFSS. Although multiple 


surveys indicate an increase in coverage, one in two pregnant 
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TABLE 12. Knowledge, attitudes, and beliefs among health-care personnel aged =18 years regarding influenza vaccination, by occupation 
— Internet panel surveys, United States, 2011-12 influenza season 


Nurse practitioner or 


Total Physician physician assistant Nurse Other clinical personnel* Nonclinical personnel* 
(N = 2,348) (N= 418) (N= 151) (N = 373) (N = 980) (N = 426) 


Influenza Influenza Influenza Influenza Influenza 
vaccination vaccination vaccination vaccination vaccination vaccination 
Knowledge, coverage coverage coverage coverage coverage coverage 
attitude, or belief No.  (%)8 (%)* No. (%) (%) No. (%) (%) No. (%) (%) No. (%) (%) No. (%) (%) 


“lam at risk of 1,909 (77.0) 73.5 401 (96.5) 86.7 140 (94.0) 82.9 323 = (88.3) 82.3 796 (764) 70.5 249 (66.6) 67.1 
getting flu.” 


Influenza 


“People around me 2,049 (84.9) 71.7 403 (97.2) 87.0 143 (95.3) 82.5 341 (93.3) 794 861 (85.3) 70.7 301 (76.6) 63.8 
are at risk of 


getting flu.” 


“Flu is a serious 1,506 (60.5) 79.9 319 (77.9) 91.6 1 
threat to my 
health.” 


O (74.3) 85.5 259 (67.6) 90.1 612 (59.4) 75.4 206 (54.0) 74.9 


“If | get a flu 1,848 (76.2) 80.5 384 (94.7) 89.1 132 (91.0) 87.1 304 (82.5) 90.0 758 (73.6) 78.7 270 = (72.2) 73.6 
vaccination, 


people around 
me will be 
better protected 
from flu.” 


“Flu vaccinationis 1,921 (86.7) 79.9 390 (96.8) 88.0 144 (98.0) 840 308 (90.3) 90.9 795 (85.6) 76.5 284 (83.7) 74.9 
safe.” 

“Influenzaismore 2,204 (94.9) 68.9 407 (98.5) 86.6 147 (97.4) 83.7 361 (98.2) 777 928 (94.5) 66.0 361 (92.5) 
serious than a 


bad cold.” 


63.4 


“Influenza virus is 2,258 (97.2) 67.9 415 (99.2) 85.5 151 (100.0) 81.5 367 = (98.1) 78.3 950 (96.3) 65.7 375 (97.4) 60.9 
transmitted by 


coughing and 
sneezing.” 


“People with 2,132 (95.2) 68.4 402 (96.8) 85.2 146 (98.6) 81.5 354 (95.6) 78.0 894 (95.7) 65.7 336 (93.8) 62.1 
influenza can 


transmit the virus 
before they 
experience 
symptoms.” 


“The influenza 747 =(47.5) 56.0 91 (22.2) 81.0 28 (18.9) 67.9 95 (25.9) 60.0 298 (48.3) 52.6 235 (67.2) 57.0 
vaccination may 


cause some 
people to get 
influenza.” 


“You can get 1,814 (85.6) 74.1 367 (93.4) 85.6 140 (97.2) 84.3 322 (92.8) 79.5 770 = (82.8) 70.8 215 (81.7) 71.0 
vaccinated for 


influenza without 
an injection.” 


* Dentist, allied health professional, technician or technologist, and assistant or aide. 
T Administrative support staff or manager and nonclinical support staff. 

5 Sample number of “agree” or “strongly agree” and weighted percentage. 

‘ Weighted vaccination coverage estimate. 


women is not vaccinated against influenza (43,44). Pregnant recommend and offer annual influenza vaccinations to their 
women who received a health-care provider recommendation pregnant patients and offering influenza vaccine when possible. 
for influenza vaccination were more likely to be vaccinated One of the most common reasons reported by pregnant 
(40,43). In addition, pregnant women who received both a women for not receiving influenza vaccination was concerns 
provider recommendation and an offer for influenza vaccination about safety of the vaccine. A study of postpartum women 
were more likely to be vaccinated than pregnant women who conducted in one health-care facility found similar results 
only received a provider recommendation (44). Additional (89). Concerns about safety affects vaccine use during 
efforts to increase provider vaccination recommendations and pregnancy likely affects willingness of pregnant women to 
offers to their pregnant patients are likely to have substantial seek vaccination. However, no risk to pregnant women or 
impact on vaccination coverage. Efforts should continue to their unborn children from influenza vaccination has been 
focus on increasing the number of providers who routinely demonstrated (90,91). To improve vaccine coverage, successful 
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TABLE 13. Knowledge, attitudes, and beliefs among health-care personnel aged 218 years regarding influenza vaccination, by work setting 


— Internet Panel Surveys, United States, 2011-12 influenza season 


Physician office, 


Total Hospital ambulatory care setting Long-term care facility Other work setting” 
(N = 2,348) (N= 1,187) (N = 747) (N= 455) (N = 277) 
Influenza Influenza Influenza Influenza Influenza 
vaccination vaccination vaccination vaccination vaccination 

Knowledge, attitude, coverage coverage coverage coverage coverage 
or belief No. (%)* (%)$§ No. (%) (%) No. (%) (%) No. (%) (%) No. (%) (%) 
“lam at risk of 1,909 (77.0) 73.5 997 (78.4) 81.9 654 = (78.9) 75.0 314 (69.9) 63.3 235 (83.6) 64.0 

getting flu. 

People around me 2,049 (84.9) 71.7 1064 (86.5) 81.2 684 (88.5) 72.6 355 (79.0) 57.1 248 = (85.2) 644 

are at risk of getting 

flu 

Flu is a serious 1,506 (60.5) 79.9 791 (62.7) 85.1 510 (63.5) 85.4 255 (58.9) 66.6 179 = (56.1) 68.6 

threat to my health: 

if | get a flu 1,848 (76.2) 80.5 984 (82.2) 87.1 626 (76.2) 80.2 301 (68.9) 70.4 211 (73.5) 749 

vaccination, people 

around me will be 

better protected 

from flu 

Flu vaccination 1,921 (86.7) 79.9 1006 (86.9) 88.8 656 (89.3) 79.9 311 (82.5) 70.0 228 = (85.7) 71.3 

is safe’ 

Influenza is more 2,204 (94.9) 68.9 1118 (94.2) 80.0 715 = (95.1) 69.5 416 (96.7) 53.0 263 (95.3) 63.2 

serious than a 

bad cold 

Influenza virus is 2,258 (97.2) 67.9 1153 (96.2) 79.0 735 = (98.3) 67.5 412 (96.9) 528 273 = (98.4) 63.4 

transmitted by 

coughing and 

sneezing 
“People with 2,132 (95.2) 68.4 1085 (94.1) 79.3 706 (96.8) 67.8 389 (93.8) 54.0 260 = (97.7) 61.3 

influenza can 

transmit the virus 

before they 

experience 

symptoms. 

The influenza 747 = (47.5) 56 342 (43.3) 66.9 201 = (42.6) 58.2 220 (65.8) 48.0 71 (36.8) 31.4 

vaccination may 

cause some people 

to get influenza.’ 
“You can get 1,814 (85.6) 74.1 973 (89.1) 80.8 628 (87.4) 73.1 257 = (75.0) 63.1 235 = (87.2) 69.1 


vaccinated for 
influenza without 
an injection. 


* Includes sites such as dental offices, pharmacies, nonhospital laboratories, medical-related schools, emergency medical services sites, and home health-care sites. 


* Sample number of “agree” or “strongly agree” and weighted percentage. 
5 Weighted vaccination coverage estimate. 


strategies to educate pregnant women about the safety of the 
vaccine need to be identified. 

Evaluating and monitoring influenza vaccination coverage 
among pregnant women is complex because pregnant women 
account for only about 1% of the population and because of 
the need to assess both pregnancy and influenza vaccination 
status during a given influenza season (92). Opt-in Internet 
panel surveys provide a cost-effective, rapid way to collect 
detailed vaccination-related information for women pregnant 
during a defined vaccination period. Ongoing comparisons to 
estimates from BRFSS and PRAMS are needed to assess the 
trade-off between potential bias of estimates from the opt-in 
panels and their ability to rapidly collect detailed information 
on a small, rare population. 


Limitations 


The findings in this report are subject to at least four 
limitations. First, influenza vaccination status as measured 
by surveys in this report is self-reported and is not validated 
with medical records, other than for full vaccination coverage 
of children 6-23 months from NIS. However, self-reported 
seasonal influenza vaccination status among adults has been 
shown to have relatively high agreement with vaccination 
status ascertained from medical records among older adults, 
with a range of a 5% to 11% net over reporting bias (93-95). 
For childhood and adolescent influenza vaccination, other 
studies showed that parent report has had high sensitivity 
and specificity but low positive predictive value compared 
with medical records (96-98). Second, a potential limitation 


MMWR / October 25, 2013 / Vol.62 / No.4 23 


Surveillance Summaries 


FIGURE 8. Influenza vaccination coverage among pregnant women 
aged 18-49 years— Behavioral Risk Factor Surveillance System, 
Pregnancy Risk Assessment Monitoring System, National 2009 H1N1 
Flu Survey, and Internet Panel Survey, United States, 2007-08 
through 2011-12 influenza seasons 


100 
4 BRFSS: pregnant women* 
@ — BRFSS: women who were not pregnant 
Ss 80 *** PRAMS: pregnant women? 
= 70 4 % NHFS: pregnant women’ 
Internet panel survey: pregnant women‘ 
607 
. 
504 
6 
| 
304 
> 
20 5 
10 - 
0 T qT T T 


2007-08 2008-09 2009-10 2010-11 2011-12 


Influenza season 


Abbreviations: BRFSS = Behavioral Risk Factor Surveillance System; PRAMS = 
Pregnancy Risk Assessment Monitoring System; NHFS = National 2009 H1N1 
Flu Survey. 

* Each year, includes women interviewed during December-February. For 
example, for the 2010-11 season, analysis was restricted to respondents 
interviewed during December 2010-February 2011. 

T Based on women who had a live birth during Septermber 2009-May 2010 
from 29 states and New York City, New York, for the 2009-10 influenza season 
(N = 27,153) (Source: CDC. Influenza vaccination among pregnant women— 
29 states and New York City, 2009-10 season. MMWR 2012;61:113-8) andfrom 
21 states and New York City, New York, for the 2010-11 influenza season 
(N = 18,522). 

5S Women who were pregnant any time during October 2009-January 2010 
(N = 243)(Source: Ding H, Santibanez TA, Jamieson DJ, et al. Influenza 
vaccination coverage among pregnant women—National 2009 H1N1 Flu 
Survey [NHFS]. Am J Obstet Gynecol 2011;204:S96-106). 

‘ Women who were pregnant any time time during October-January (N = 1,457 
for the 2010-11 influenza season and N= 1,660 forthe 2011-12 influenza season). 


of all surveys used to estimate influenza vaccination coverage 
during the 2009-10 influenza season is that estimates of 
vaccination coverage for seasonal influenza might be less 
reliable than estimates from other years because of the potential 
for less accurate recall regarding receipt of seasonal versus 
pH1N1 vaccine. Although IIS sentinel site data are provider 
verified, vaccination coverage estimates from these sites might 
underestimate coverage because of lack of information from 
nonenrolled providers, underreporting by enrolled providers, 
and unreported vaccinations administered in complementary 
settings (e.g., schools). Third, the IIS sentinel sites reflect 
relatively small numbers of children and are not representative 
of the U.S. population of children. Finally, trends in estimates 
from ongoing surveys (e.g., NHIS and BRFSS) might be 
affected by changes in the population totals used to create 
survey weights (i.e., comparing intercensal estimates before 
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2010 to actual estimates from the 2010 U.S. census). In 
addition, changes in sample and weighting methods for BRFSS 
created a discontinuity in the trend analysis from the 2010-11 
to 2011-12 influenza season estimates. 


Conclusion 


Implications for Public Health Practice 


Influenza vaccination coverage remains suboptimal. To 
further improve vaccination coverage, comprehensive strategies 
are required and should include those that focus on the 
following (1,22,23,76,77,84,99): 

* Promoting vaccine-seeking behaviors among persons 

recommended for vaccinations 

* Increasing the demand for vaccinations 
Increasing access to vaccinations at nontraditional sites 
(e.g., schools, workplace, pharmacies, churches, and senior 
centers) 

* Increasing the use of reminder-recall systems 

* Increasing targeted media outreach and educational 
programs 

* Expanding the use of standing orders 

¢ Implementing more comprehensive health-care provider- 
based or system-based interventions 

* Reducing barriers to vaccination (e.g., out-of-pocket 
spending and concerns about vaccine safety and efficacy) 

* Increasing awareness among patients and health-care 

providers about the benefits of influenza vaccination 

Improving communication about personal risk and about 

the safety and effectiveness of the vaccine 

Emphasizing the benefits of HCP vaccination for staff and 
patients 

* Considering the level of vaccination coverage among HCP 

as one measure of patient safety and quality assurance 

Providing easily accessible vaccinations in the workplace 

Electronically tracking coverage levels by ward, unit, and 

occupation 


Implications for Public Health Surveillance 


Substantial improvement in annual influenza vaccination 
coverage is needed to maximally reduce the adverse health 
effects of influenza. The starting point for improvement in 
vaccination coverage is improved vaccination assessment 
data, including timely and extensive data that can help 
direct immunization program efforts, using limited resources 
effectively. CDC expanded its influenza vaccination assessment 
program during and after the pH1N1 vaccination campaign. 
This expansion was designed to be cost-effective and 
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TABLE 14. Attitudes toward influenza vaccination among women aged 18-49 years who were pregnant at any time during October 2011- 


January 2012, by receipt of a health-care provider recommendation 
survey for pregnant women, United States, April 2012 


for influenza vaccination and vaccination coverage — Internet panel 


Influenza vaccination 
coverage* among those 
who received a 


Received a recommendation for recommendation for 
influenza vaccination influenza vaccination 
Total (N = 1,660)* Yes No Yes No 
Attitude No. No. No. % 
“Flu vaccine is somewhat/very effective in preventing flu.” 
Yes 979 708 671 80.8 206 52.4 84.2 30.2 
No 397 29.2 156 19.2 191 47.6 26.4 26 
“Agree/strongly agree that if a pregnant woman receives 
the flu vaccination, it will protect the baby from getting 
the flu after it is born.” 
Yes 696 41.6 486 52.0 132 25.3 78.3 23.2 
No 960 58.4 455 48.0 389 74.7 58.6 11.7 
“Flu vaccination is somewhat/very/completely safe for 
most adult women.” 
Yes 1,476 88.3 883 93.7 429 80.9 71.6 17.5 
No 181 11.7 57 6.3 94 19.1 29.6 24 
“Flu vaccination that a pregnant woman receives is 
somewhat/very/completely safe for pregnant women.” 
Yes 1,098 64.1 767 80.6 228 418 778 25.2 
No 561 35.9 174 19.4 295 58.2 31.8 7.0 
“Flu vaccination that a pregnant woman receives is 
somewhat/very/completely safe for her baby.” 
Yes 1,045 59.9 742 77.2 201 35.0 78.4 26.7 
No 614 40.1 198 22.8 323 65.0 36.2 8.0 
“Somewhat/very worried about getting sick from this 
season's flu vaccination.” 
Yes 706 43.9 406 45.4 208 40.0 69.9 12.1 
No 952 56.1 535 54.6 316 60.0 67.9 16.2 
“If a pregnant woman gets the flu, it is somewhat/very 
likely to harm the baby.” 
Yes 829 58.8 495 59.6 248 59.1 68.4 15.7 
No 611 41.2 339 40.4 202 40.9 69.3 13.2 


* Based on response to the question,’ During your visits to the doctor/medical professional, did your doctor or other health professional offer the flu vaccination to you?” 
tT Not all women responded to each attitude question; therefore, the sample sizes might not total 1,660. 


8 Weighted percentage. 


TABLE 15. Reported places of influenza vaccination during and before 
survey, United States, 2011-12 influenza season 


or after pregnancy among women aged 18-49 years — Internet panel 


Total During pregnancy Before or after pregnancy 

Place of influenza vaccination No. (%)* No. (%) No. (%) 

Total 802 (100.0) 564 (100.0) 238 (100.0) 
Obstetrician/gynecologist’s or midwife’s office 340 (41.3) 305 (52.9) 3% (15.9) 
Other health-care provider's office 157 (20.7) 77 (13.5) 80 (36.7) 
Hospital, clinic, or health center 123 (17.5) 57 (12.2) 66 (29.4) 
Health department 28 (4.1) 19 (4.3) 9 (3.8) 
Pharmacy, drug store, or grocery store 73 (8.0) 53 (8.8) 20 (6.3) 
Workplace, school, or other 81 (8.3) 53 (8.4) 28 (8.0) 


* Weighted percentage; might not total 100% because of rounding. 


provide timely information needed for program and policy 
considerations, with surveillance attributes tailored to the level 
of accuracy needed for different purposes. 

The use of ongoing telephone surveys (NIS and BRFSS), 
Internet panel surveys for rare populations (HCP and pregnant 


women), and rapid telephone surveys (NFS) allows for timely 
vaccination coverage and related estimates to be provided to 
vaccination programs when they are planning vaccination 
efforts for the subsequent season. These telephone and Internet 
panel surveys are also used to assess the impact and safety of 
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TABLE 16. Reported primary reason for not receiving influenza 
vaccination among unvaccinated women aged 18-49 years who 
were pregnant anytime during August 2011-April 2012 — Internet 
panel survey, United States, 2011-12 influenza season 


Total White Non-white 
Main reason No. (%)* No. (%)* No. (%)* 
Total 815 (100.0) 579 (100.0) 236 (100.0) 
Safety concernt 356 (44.4) 247 (43.0) 109 (46.0) 
Efficacy of vaccine§ 159 (19.1) 122 (21.4) 37 (16.4) 
Perceived susceptibility 61 (7.5) 39 (6.3) 22 (9.1) 
to influenza’ 
Health reasons** 76 (9.1) 54 (9.4) 22 (8.9) 
Psychosocial reasons*t 45 (6.4) 28 (5.0) 17 (8.1) 
Tangible barrierS§ 66 (7.9) 44 (74) 22 (8.6) 
Other reasons 52 (5.4) 45 (7.5) 7 (2.9) 


* Weighted percentage 

tT Safety concern is defined as any of the following responses: “concern about 
safety risk to the unborn baby,”“concern vaccination would give me the flu,” 
“concern about safety risk to myself“! don’t trust the vaccine because it is 
too new and not enough research has been done,’ and “concern about side 
effects of the vaccination.” 

5 Efficacy of vaccine is defined as any of the following responses: “Don't think 
the vaccine is effective in preventing flu.’ 

‘ Perceived susceptibility to influenza is defined as the following response: “| 
do not need the vaccination” and “| don't get very sick or can treat it.” 

** Health reason is defined as any of the following responses: “I get sick when 
| get the vaccination” and “I am allergic, on medication, or the vaccination is 
not recommended to me.” 

tt Psychosocial reason is defined as any of the following responses: “against 
religious/spiritual belief” and “| am afraid of needles/shots.” 

88 Tangible barrier is defined as any of the following responses: “not covered 
by insurance/don't have insurance,;’“the flu vaccine costs too much,"“copay 
cost too much,’ “don't have time/don’t know where to go/who to call,” and 
“the vaccination was not available.” 


influenza vaccination each season. The additional information 
on place of vaccination and data regarding knowledge, 
attitudes, and beliefs can help guide development of public 
communication messages and provider education materials. 

A potential trade-off for timely data is lower validity of 
estimates. Because NHIS covers households with or without 
any type of telephone service and has higher response rates 
than telephone surveys, it has lower potential for selection 
bias because of incomplete sample frame or nonresponse than 
other surveys. Ongoing comparisons of influenza vaccination 
coverage estimates from NHIS, NIS, BRFSS, and Internet 
panel surveys are needed. These comparisons over seasons 
will allow retroactive assessment of the consistency and 
possible validity of the vaccination coverage results across data 
sources. When vaccination coverage results differ across data 
sources, care is needed when interpreting the varied results and 
developing recommendations for public health action. 

Each data collection system described in this report has 
individual strengths and limitations; differences in precision of 
estimates and survey methods (e.g., different sampling frame, 
survey mode, survey questions, order of survey questions, 
operations, response rates, and weighting) might lead to 
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different estimates. Examination of results from all surveys is 
necessary to fully assess different important components of 
influenza vaccination coverage among different populations 
in the United States. This requires clear understanding of 
the attributes of each data source, critical review of findings, 
and effective communication to translate findings into public 
health practice. 
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